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ba our continuing effort to gain the material 
benefits to be derived from research, we must 
be ever alert to their effects upon society. So 
states George W. James, economist. “Avoid- 
ing imbalance calls for much more careful 
study of the impact of scientific research 
upon our economic, social, and psychic en- 
vironments. We are just beginning to see the 
outlines of what this impact means and to 
recognize the need for more careful planning 
of research. We must go into our laboratories 
and into the world of people and apply our 
analytical abilities for greater understanding. 
What we learn can make all research more 
meaningful.” 


George’s concern about the effects of in- 
dustrial research upon society grows natu- 
rally out of his current study of the relation- 


ships between research and the national 
economy. The interaction of these two forces 
has long been recognized. Now George and 
his colleagues are analyzing the factors that 
play a part in the interaction. 


During his five years at Battelle, George 
has participated in numerous studies, largely 
economic. He first contributed to a search 
for methods of improving the quality of fer- 
rous scrap. In other research, he has aided in 
the development of standards for time- 
deposit accounting for savings and com- 
mercial banks, in the evolving of procedures 
for estimating the life-cycles of major auto- 
motive parts, and in conducting research and 
development planning studies for varied in- 
dustries. He has participated also in a num- 
ber of area economic studies, including re- 
search looking to improved transportation 
in Alaska and Northwest Canada. George was 
a contributor, too, to an investigation ol 
methods for measuring and predicting “the 
state of the art”. 

George has a B.A. degree from Ohio State 
University, in international relations, and an 
M.A. degree from the University of Texas, in 
Latin American relations. Later his interest 
shifted, and he received his Ph.D. degree in 
economics from Georgetown University. Dur- 
ing two tours of duty with the Air Force, 
George served as a communications officer 
and later received assignment as Manage- 
ment Analysis Officer with the Air Materiel 
Forces in Europe. During a civilian interlude, 
he participated in the development and ap- 
plication of open-hearth and milling opera- 
tion work standards at Armco Steel. 

Currently, George is program chairman ot 
the National Association of Business Eco- 
nomists and an active member of the Ameri- 
can Economic Association and of the In- 
stitute of Management Sciences. 

Working around home is now George's 
greatest pleasure. With his wife, Phyllis, he 
enjoys watching over Dan (11), Cherie (5), 
and Robyn (6). An armchair sport fan, he 
nevertheless gets around the golf course, en- 
joys bridge, and classifies himself as a work- 
man, home style. 
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| From Knowledge 
to Use 


COMMENTARY 


C oncern is occasionally expressed about a so-called “time lag” in American 
research and technology. This “lag” has been defined as the unnecessarily long | 
time span between the recognition of new concepts and the development of the 
products and processes that stem from them. Careful consideration suggests, | 
however, that in most cases the time span is not unduly long. Rather it is, in 
most cases, the natural—and not necessarily undesirable—result of the : 
complexities inherent in the research itself, of the requirements of national } 
security, or of the nature of our free enterprise system. 


It has been demonstrated that if adequate reason for haste exists—defense 
health, profit—our system is capable of fast action in a given research. The 
all-out program that led to the atomic bomb is perhaps the best-known example 
of such speed. The intensified research on polio vaccine—five years to 
vaccination of 9 million—also comes to mind. In the field of industry we see the 
same acceleration. Nylon took 13 to 15 years to bring to market; with 
present-day competition in the chemical industry, a two-year development 
period for new chemicals is not unusual. 


The scientist, motivated by his interest in unlocking the secrets of nature, 
advances as rapidly as his means allow. The engineer, concerned with applying 
new knowledge, works with a speed determined by his own concern, the : 
recognized and expressed need for completion of his work, and the support given / 
his research and its application. The final disposition of the completed effort is 
determined by industry, government, and other groups that operate for, and 
reflect the interests of, society. 


In a free economy, to the extent it functions as such, primary purposes of 
research by private companies include increasing their net profits, insuring their 
future, and meeting competition. The question of profit usually determines when 
and how rapidly a new product, process, or development will be carried through 
to the use or marketing stage. Involved in the profit question are others. Are 
consumers ready for the new development? Is the economic climate favorable 
for its introduction? What effect will the new development have on others 
already on the market? Necessary decisions by companies affect the time span in 
other ways. The proportion of “successful” research studies carried through the 
marketing stage is not exactly known; but suppose one of ten developments 
promises economic success. What happens to the other nine? Rather than 
“lagging”, such studies have often reached a dead end, for a company cannot be 
expected to expend funds on research which is not likely to pay off. 


The needs of government, especially in the area of defense, greatly speed the 
discovery of new concepts and hasten their intended application. At the same 
time, security requirements frequently withhold developments for a time from 
civilian use, We are all familiar with the once-classified reports that have 
become available years after they were originally prepared. This practice has is 
effect upon the time span, without question, yet we must recognize that without | 
the government's efforts, many of the developments would not have been 


available in any case. 


Those in science and engineering are working continuously to increase their | 
creativity, productivity, and ability to reduce the time between the glimpse of 
what is possible and the deliverance of useful knowledge and products to society. 
Determining what knowledge should be used, and how quickly, is the 
responsibility of society itself. Scientists and engineers, as members of society, 
contribute proportionately to the decisions. 


David C. Minton, vice president, Battelle Memorial Institute 
Based upon his statement in Ideas, Inertia, and Achievemem,' 
publication of the American Society of Mechanical Engines 
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Regenerative 
Thermal 
Machines 


by THropor FINKELSTEIN 


Invented almost 150 years ago as the 
Stirling engine, regenerative thermal 
machines promise efficient power generation 
and performance of other useful 

functions for today’s technology. 


A modern 40-horsepower version of the Stirling 
engine. Like the original, shown on the next 
page, this engine has a displacer (D), a re- 
generator (R), and a piston (P). In the labora- 
tory, this modern engine was reported to have 
an over-all efficiency of 39 per cent. 


REGENERATIVE UTILIZATION OF thermal energy is a 
scientific principle currently under intensive study for 
applications as diverse as outboard motors and in- 
frared cell coolers, air conditioners and irrigation 
pumps. Thermal machines based on this principle are 
extremely versatile. They can convert heat energy to 
mechanical power or can elevate heat energy to a 
higher temperature level by a basic process which is 
much more efficient than that used in conventional 
devices. 

Modern machines are usually quite different from 
their original prototypes; not only are they more ef- 
ficient, but almost invariably they have had so much 
technical development that they no longer resemble 
the earliest design. With regenerative thermal ma- 
chines, this is not the case. The original of these ma- 
chines, built more than 100 years ago, was in many 
respects superior to later designs and has not been 
equalled until recently. 

In 1816, Robert Stirling, a young Scottish minister 
who had just been assigned to his first parish, invented 
the engine shown on page 4. The caloric theory was 
then still current, but the design was so much ahead 
of scientific knowledge at the time that about thirty 
years passed before a theory was developed which 
could explain how the engine worked. Even today 
some engines under development still use a nearly 
identical design, like the very recent example shown 
on this page, where the only important difference be- 
tween the prototype and the modern version is merely 
an improved link mechanism. 

Stirling's patent became void due to a technicality, 
and although similar machines came into use later, no 
record of the invention was found until recently. 
When Stirling patented his invention, it was necessary 
not only to “seal” an invention but also to “enroll” it 
by copying the specifications onto parchment and 
stitching this skin to the end of the preceding patent, 
making one long continuous roll. Stirling’s invention is 
not included in the rolls stored at the Patent Office in 
London, and the only official record of his invention 
was the title entered in the ancient “Docquet Book of 
the Great Seal” for patents granted up to 1852, No 
mention was made of Stirling's invention in the litera- 
ture during the next hundred years, though at one time 
these so-called “caloric engines” were quite common, 
and 50 U.S. daily papers were printed on presses 
powered by them. All these later engines had inferior 
designs and more than 100 years passed before 
Stirling’s specifications turned up again. 

The principle of regenerative thermal machines ap- 
plies to many different designs, and the configuration 
illustrated is only one example of many possible prac- 
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Stirling’s original 2-horsepower engine, from the drawing in his 
patent application. This model was used in 1818 to “| water 
from a quarry. The displacer (D), regenerator (R), and piston 


(P) are identified. 


tical machines. Up to now, research has been confined 
to a narrow range in a broad subject, and the main 
purpose of this article is to supply some background 
information in a field which may provide the an- 
swers to several problems of energy utilization and 
conversion. 


WokRKING PRINCIPLES 


For a better understanding of the working principles, 
a few notes on general cyclic processes used in thermal 
machines are given here. To thermodynamicists, a 
“cycle” simply means that a compressible fluid such as 
a gas or a vapor (the “working fluid”) is repeatedly 
subjected to variations in volume, temperature, and 
pressure with a conversion of heat energy to mechani- 
cal work or vice versa. Ideally the state of the working 
fluid at the end of each cycle should be the same as 
that at the beginning. Typical examples of the two 
main kinds of machines using thermodynamic cycles 
are internal-combustion engines and refrigerators. 

An important law of thermodynamics states that any 
cycle has the highest possible efficiency if heat transfer 
from or to an external source always takes place at the 
two extreme temperature limits of the cycle. For ex- 


ample, in an engine or a prime mover, heat must be 
supplied only at the highest temperature and heat mug 
be rejected only at the lowest temperature. Similarly. 
for a refrigerating or heat-pumping cycle, heat must be 
supplied only at the lowest temperature and heat re. 
jected only at the highest temperature. 

It is usually thought that the only cycle which fy). 
fills this requirement is based exclusively on isothermal 
and adiabatic processes.*° For many years this hy. 
pothetical reference cycle has been called the Camot 
cycle and, as such, has been widely used in textbooks 
although it is rather different from the one described jn 
1824 by Sadi Carnot in his classic paper, “Reflexions 
sur la Puissance Motrice du Feu”. This concept is ay 
abstraction which involves idealized components as, 
for example, an enclosure with infinite heat conduc. 
tion at one stage, and perfect thermal insulation at 
another. Since large ranges of pressure and volume 
ratios are also involved, there is no practical mecha- 
nism which even remotely resembles this cyle. 

Actually the Carnot cycle is only one special case of 
an infinite number of reference cycles with the same 
high efficiency, where the adiabatic operations are re- 
placed by polytropic phases. In such processes, the 
heat removed during compression is equal to the heat 
absorbed during expansion. If the heat rejected can 
be stored and reabsorbed later, no external heat ex- 
change is involved during the polytropic phases, and 
the cycle therefore has the same efficiency as the 
Carnot cycle. The term “regenerative cycles” used for 
this process refers to the periodic recovery of thermal 
energy associated with polytropic processes, and a 


regenerative thermal machine is an apparatus which 
attempts to realize such a cycle. 

The device which stores the heat during one part d 
the cycle for use later is a “regenerator”. In this ap- 
plication, it is usually a simple component, merely thin 
wire stuffed into the duct through which the gas flows 
Such a regenerator separates two working spaces mail 


tained at different temperatures. A temperature gr 
dient between these is established in the regenerator 
matrix so that whenever the working fluid is transferred | 
from one space to the other, heat transfer within the | 
regenerator will cause the temperature of the working 
*Glossary of terms commonly used by thermodynamicists: 


Adiabatic process: Expansion or compression of a substance 
during which there is no heat supplied to or rejected by 
the substance; follows the law PV Y = constant. 


Isothermal process: Expansion or compression of a substance 
during which the rate of heat exchange is sufficient to keep 
the temperature constant; follows the law PV = constant 

Polytropic process: Expansion or compression of a substanet 
with arbitrary heat transfer; follows the law PV® * 
constant. 
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fuid at the inlet to be approximately equal to that of 
the space. The over-all effect of this is equivalent to an 
abstraction of heat during one polytropic phase, 
storage in the regenerator, and subsequent recovery 
during another polytropic phase. 

In contrast to the Carnot cycle, which is only a 
theoretical principle and cannot be realized in practice, 
many real machines operate on regenerative cycles. 
Only five moving parts are needed for a simple device 
of this type, as shown on this page. Although in some 
respects the operation of a regenerative power pro- 
ducer resembles that of an internal-combustion engine, 
it is rather more difficult to understand. Instead of com- 
pressing a charge of air and fuel and igniting it, so that 
the force of explosion drives down a piston in the 
cylinder, regenerative machines accomplish the same 
objective by a more efficient, but less powerful, gradual 
heat addition. 

The working fluid is enclosed in a system comprising 
the variable spaces in two cylinders and a regenerator 
in a connecting duct. The two pistons produce alter- 
nating compression and expansion effects; during com- 
pression, heat is rejected by the gas, and during ex- 
pansion heat is absorbed. Since there is a phase dif- 
ference between the movements of the pistons, most 
of the gas is in the right cylinder during the com- 
pression phase, and during expansion it is mainly in 
the left cylinder. The “expansion space”, in the left 
cylinder, therefore, continuously takes in heat from the 
outside while the “compression space” in the right 
cylinder rejects it. The volume changes produce a 
cyclic variation in pressure, and the energy conversion 
during a cycle is due to the differences in mean pres- 
sure when the pistons move into or out of the cylinders. 
Since torque will be partly positive and partly negative 
during each cycle, a flywheel is used to even out the 
fluctuations in energy. Depending only on the tem- 
perature levels of these two spaces, there will be a 


Dr. Finkelstein’s current research in- 
terests include thermal regenerative 
cycles and magnetohydrodynamics. 
Prior to joining the Institute’s staff 
he was active in studies of the 
Stirling engine at the University of 
Wisconsin. Still earlier he was As- 
sistant Chief Scientific Officer of the 
English Electric Company, with re- 
sponsibilities for determining re- 
search studies for various divisions 
y of the British company concerned 
with hydroelectric, nuclear, and die- 
sel power generation and_ aircraft 
manufacture. Holder of a doctorate 
from the University of London, he is author of papers and 
articles on the history, theory, and technology of the Stirling 
engine and of other regenerative thermal machines. 
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The two variable-volume working spaces of a basic closed-cycle 
regenerative thermal machine are connected by a duct which 
contains the regenerator. 


mechanical work output or input equal numerically to 
the difference between the heat supplied and rejected. 

The original design, as shown on page 4, used a 
different mechanism to achieve the same result. In 
these models, compression and expansion are per- 
formed by only one piston, and the relative distribu- 
tion of the gas between the compression and expansion 
space is changed by means of a “displacer”. This type 
has had the most extensive technical development, 
and recently-described high-efficiency engines and air 
liquefiers are of this type. There are many alternative 
designs which may be much more efficient mechani- 
cally and thermodynamically. The patent literature is 
rich in devices which use the same working principle, 
but with an entirely different mechanical configuration. 
Most of these machines existed only on paper until 
recently, and a detailed study of them is in progress to 
determine their field of application. 


THERMODYNAMIC REVERSIBILITY 


As stated above, regenerative gas cycles can operate 
both as prime movers and as refrigerators. In fact, 
this corresponds to only two out of four possible basic 
functional conditions, differing from each other ac- 
cording to prevailing temperatures and directions of 
heat and mechanical energy transfer. On page 6, four 
operational modes are illustrated. 
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THE FOUR BASIC OPERATING CONDITIONS 
OF THERMAL REGENERATIVE MACHINES 


As prime movers producing mechanical energy by de- 
grading heat energy to a lower temperature level. 


HEAT SUPPLIED TO , 


ATMOSPHERIC TEMPERATURE 


HEAT REJECTED FROM 
COMPRESSION SPACE AT 
HEATED EXPANSION SPACE 


MECHANICAL POWER 
DELIVERED BY MACHINE 


CONVENTIONAL PRIME MOVER 
HEAT SUPPLIED TO HEAT REJECTED FROM 


EXPANSION SPACE AT COMPRESSION SPACE 


ATMOSPHERIC TEMPERATURE x AT LOW TEMPERATURE 
AS 


MECHANICAL POWER 
DELIVERED BY MACHINE 


COLD PRIME MOVER 


As heat pumps or refrigerators using mechanical en- 
ergy to elevate heat to a higher temperature level. 


HEAT REJECTED AT 
ATMOSPHERIC TEMPERATURE 
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Low 


MECHANICAL ENERGY 
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HEAT ABSORBED AT 
ATMOSPHERIC TEMPERATURE 


HEAT REJECTED AT 


HIGHER TEMPERATURE 


MECHANICAL ENERGY 
INPUT TO MACHINE 


HEAT PUMP 


The Four Operating Modes 


Prime Mover. When the heat supply is at a relatively 
high temperature, while rejection is approximately at. 
mospheric, power is delivered by the machine at the 
crankshaft. The over-all effect, therefore, is that heat 
energy is degraded from a high to a low temperature 
level and consequently produces mechanical energy, 


Cold Engine. A regenerative thermal machine cap 
also function in a novel way as a “cold” prime mover. 
In this instance, heat energy is supplied to the machine 
at atmospheric temperature and rejected at a much 
lower temperature, This is a case where heat energy js 
dropped from atmospheric temperature to a low level, 
so that mechanical energy is produced. Although such 
machines have not yet been developed, they could be 


used when liquid gases are evaporated to recover some . 
of the mechanical energy which was expended during | 


their liquefaction. 


Refrigerator. When operation corresponds to a con- 
ventional refrigerator, heat is absorbed by the machine 
at a temperature below that of heat rejection which is 
approximately atmospheric. Here heat energy is being 
pumped up from a low to a high temperature level, 
and mechanical energy must be supplied to the ma- 
chine at the crankshaft to maintain the process. 


Heat Pump. This is a machine which takes in heat 


near atmospheric temperature and rejects it at a high 


level. By analogy with a hydraulic system, it is called a 
“heat pump”, since mechanical energy must be sup- 
plied to the machine at the crankshaft to “pump up’ 
heat to a higher temperature level. Machines of a 
similar type, but with vapor-compression cycles, are in 
use for space heating. 


A Demonstration of Versatility 

This unique versatility, of not only a theoretical 
thermodynamic cycle but also of an actual mechanism, 
has already been shown in practice. In a demonstra 


tion, a standard machine substantially of the same de- | 


sign as originally conceived by Stirling was used. The 
cylinder head was exposed so it could either be heated 
or cooled, and a water jacket kept the compression 
space near atmospheric temperatures. The crankshaft 
was coupled to an electric armature which could 
function either as generator or motor. 

When the cylinder head was made red-hot by heat- 
ing it with a burner, it would drive the generator and 
produce electricity. When the burner was removed 
and the armature was supplied with electric current t0 
continue driving the machine in the same direction, the 
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hot end of the cylinder would continue to absorb heat. 
As a consequence, the temperature dropped to below 
atmospheric conditions and ice formed on it by con- 
densation from the atmosphere. Eventually, the tem- 
perature became so low that air liquefied on it. These 
two experiments correspond to operation as “prime 
mover’ and “refrigerator”, respectively. With the power 
disconnected at this stage, the temperature differential 
between atmosphere and the very cold cylinder head 
would cause heat to be absorbed at the lower tempera- 
ture and the mechanism functioned as a “cold prime 
mover’. The machine then rotated in the opposite 
direction and generated electricity until the tempera- 
ture between the two cylinders was equalized. If the 
motor were then again supplied with electrical energy 
to continue to drive it in the same direction, heat was 
elevated to a higher level, The cylinder head could 
again be made red-hot by the mechanical energy sup- 
plied to it by the electric motor instead of heat energy 
supplied by the burner, and the same device now 
functioned as a heat pump. 


DIFFERENT DESIGNS 


The two basic arrangements with either two cylin- 
der-piston assemblies, or with a piston and a displacer 
in one cylinder, are only the two simplest configura- 
tions out of many possible alternatives. In more 
sophisticated machines, oscillating or rotary cylinders, 
vane-type assemblies, or free-piston devices could re- 
place the moving pistons in stationary cylinders. It is 
also possible to use totally sealed systems with bellows 
or diaphragms for the volume variations. All these 
designs have been applied to regenerative thermal ma- 
chines on paper, and some are extremely promising. 

Even the more elementary mechanism with re- 
ciprocating pistons in stationary cylinders can be made 
much more efficient with a double-acting design. By 
using both sides of each piston in a multicycle machine 
for producing the volume variations in two different 
constituent cycles, only one major moving element is 
used per cycle instead of two. The efficiency could be 
greater since there are fewer working parts and be- 
cause net forces are more equalized. This is particularly 
important in machines where the working fluid is a 
highly compressed gas, such as hydrogen. 

The preceding discussion of thermal machines was 
based mainly on so-called “closed” thermodynamic 
cycles. This term indicates that, apart from incidental 
leakage past the piston, no inlet or exhaust process is 
involved, and an identical mass of gas is used again 
and again. In contrast, open-cycle machines replace at 
least a substantial portion of the working fluid during 
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This open-cycle regenerative thermal machine differs from a 
closed-cycle machine in that it has a rotary regenerator and an 
intake and exhaust to the atmosphere. 


each cycle but, in all other respects, the thermody- 
namic cycle is the same as in closed-cycle machines. 
The only significant difference is that one or more 
phases are now performed outside the mechanism, for 
example, in the atmosphere. An example of a typical 
open-cycle machine is shown above. While closed- 
cycle machines usually have no valves, all open-cycle 
machines need them to regulate the flow process. In 
the design shown here, the valves in the compression 
space are automatic, and those in the expansion space 
link operated. A rotary regenerator is used where the 
matrix can change position between the two gas 
streams, 

Two “caloric” engines with 14-foot-diameter cylin- 
ders of this type powered the famous “Ericsson”, a 
2200-ton vessel built in 1853; however, power produc- 
tion is apparently not a good application for open 
cycles, as specific output is low. There are, neverthe- 
less, other promising possibilities. Since a continuous 
stream of heated or cooled gas is delivered by the ma- 
chines, they can function as cooling, warming, or de- 
humidifying devices or even as air compressors, and 
some attractive designs have been proposed. 

The main object in enumerating all of these various 
possible systems is to demonstrate that only a narrow 
range in a vast field has been explored. Out of dozens 
of different technically feasible alternative configura- 
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tions and applications, only the first mechanism to be 
invented had been investigated up to the stage where 
modern prototype designs and test data were available. 
This means that much research remains to be done 
before a sound assessment of regenerative machines 
becomes possible. A substantial portion of such re- 
search is basic and amounts to feasibility studies for 
new and untried systems, and the research must start 
from first principles, since no previous experience or 
data are available. 

Many new prototypes will have to be constructed 
and tested before their full capabilities and limitations 
can be evaluated. 

Up to now the greatest obstacle in the development 
and application of the regenerative principle has been 
a lack of understanding of the interrelations between 
the basic physical parameters which influence the 
operation. Although the individual phenomena of heat 
transfer, aerodynamic friction, and regenerator losses 
are well understood, they interact in so complicated a 
way that individual contributions of any changes made 
are hard to assess or to interpret. 

Recently, this has been overcome by the application 
of modern digital and analog computers to the prob- 
lem. It is now possible to conduct analytical studies of 
the thermodynamic processes of heat transfer and 
energy conversion. The procedure used is to formulate 
an extensive system of simultaneous differential and 
algebraic equations which are adequate for describing 
the physical situation in a realistic manner and which 
can be solved numerically to yield integrated results 
for the energy conversions and the performance. By 
such methods, it is now possible to predict the cyclic 
variations under specified conditions in such significant 
parameters as pressure and temperature. Since it is 
possible to compute a complete heat balance, one can, 
therefore, test the operation of various devices without 
actually constructing a prototype. It is hoped that such 
studies will soon lead to the development of improved 
as well as new types of regenerative machines and 
hasten their practical application to a number of 
purposes. 


SoLaR, NUCLEAR, AND OTHER APPLICATIONS 


Although at present most power is still generated by 
burning fossil fuel, an intensive search for suitable 
power converters using solar and nuclear heat sources 
is in progress, In these new technological areas, re- 
generative cycles have considerable potential. Refer- 
ring first to small-scale power production, the main 
difficulty with regenerative machines is the necessity to 
transfer heat from the outside of an enclosure, such as 


a cylinder wall, to the inside. The creep strength of 
engineering materials at elevated temperature thys 
limits the temperature and pressure which can be used 
Output is also restricted by the area available for hea 
transfer and by the unavoidable temperature dif. 


ferential between the outside and the inside. All these | 


drawbacks are summed up in the term “external-com. 
bustion engine” which is sometimes used. 

With nuclear- and solar-energy inputs, it is possible 
to avoid these disadvantages and to apply the source 
of heat directly inside the engine. One system, which 
uses the heat produced from the decay of isotopes 
incorporates these materials inside the engine struc. 
ture. They may, for example, be installed in the form 
of a grid or matrix which heats internally and through 
which the working fluid passes. Similarly with solar 
machines, it is possible to concentrate the solar energy 
not on the outside of the envelope, but beam it through 
a quartz window and generate heat right inside the 
working-fluid system. There are no heat losses apart 
from the transmission loss at the window, and the 
radiant energy is absorbed by a matrix or a grid for 
transmission to the gas. Both methods give a compact 
unit with practically no direct heat losses from the hot 
end, which operates with an effective upper ten- 
perature limit appreciably higher than that permitted 
by the creep strength of the engine enclosure. One 
obvious application is for space probes and satellite 
auxiliary power plants where such units have all the 


desired qualities of compactness, efficiency, and 


reliability. 


A more down-to-earth application of solar engines, 


| 


| hel 


which may have considerable economic importance 
in such countries as Pakistan, India and others, is 
a simple and reliable prime mover which could be | 
operated by unskilled and uneducated farmers. If such 
machines were produced cheaply and made available 
in large numbers for irrigation, they might cor 
siderably increase the living standard of rural com 


— 


munities in nonindustrialized power-starved countries 
Where natural fuels are more readily available thar’ 
solar energy, as in some regions of Africa and South| 
America, a simple, low-efficiency, but fool-proof power 
producer could also be built to run on peat, vegetive 
waste, or other combustible material. This would makt 
available a simple small source of power for lighting 
corn grinding, etc., for primitive communities. 
Since there are so many different possible design 
and so little is known at present about their capabilitie 
and limitations, it is difficult to forecast future com 
mercial developments. Many possible uses of regenet 
tive machines can be foreseen, but apart from cot 
siderations of technical feasibility, economic conditio® 
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will determine more definitely whether certain applica- method for control with a short response time. The 


tions will materialize. The commercial prospects in main advantage of these units is that the property of 
felds where conventional machines are available are thermodynamic reversal can be used during braking, 
particularly difficult to assess. It is obvious that a so that the energy stored every time the vehicle is 
radically novel design for all types of equipment will slowed down or stopped can be recovered during the 
be much more readily accepted for purposes where subsequent acceleration, 

no alternative devices with similar performance char- Open cycle machines could form part of the coolant 
acteristics are available. When conventional machines loop in gas-cooled nuclear reactors to convert the heat 
can be obtained that offer adequate performance and generated during the fission processes. They can also 
that have already gone through a lengthy process of be designed on a smaller scale as simple and compact 
technical development, it is not so easy to establish a air conditioners which are fully reversible at a flick of 
revolutionary new type of product in direct competi- a switch, so that they can be used either for warming 
tion. This would be the case even if certain marginal in winter or for cooling in the summer. This apparatus 
or even substantial advantages in performance, cost, or need not have any size limitation and it is possible to 
other features can be obtained, especially since most design them as miniature localized refrigerators. Such 
new machines must initially be more expensive with systems might have considerable importance with the 
small production quantities. The first large-scale practi- new types of electronic equipment. In the past, when 
cal applications of Stirling engines might therefore be large numbers of vacuum tubes were used in elec- 
in felds where no alternatives are available with cor- tronics, a considerable amount of heat had to be dis- 
responding performance. sipated, and the whole cabinet or enclosure containing 

This situation already exists, and the first modern this equipment had to be cooled, or ventilated. Tran- 
device of this type to be used in substantial numbers is sistors develop less heat than vacuum tubes, but may 
as an air liquefier. This is a single-cylinder displacer be closely packed so that local cooling by regenerative 
machine, also similar to Stirling’s original prototype, thermal machines could be advantageous. 
but driven by an electric motor, so that the cylinder Some electronic components, for example, infrared 
head cools down sufficiently to condense the atmos- detectors and masers, can operate only in an ultralow 
pheric air in contact with it. Although the coefficient of temperature environment. Again, the solution may be 
performance is lower than that of larger conventional the use of small devices to produce such local cooling 
machines, small quantities of liquid air can be pro- effects, and equipment has already been developed for 
duced more readily and conveniently. Since no alterna- this purpose. On a more trivial plane, it is also pos- 
tive method for producing liquefied air in laboratory sible to construct very small gadgets such as “cocktail 
quantities existed before, this was a natural opening for coolers” with which one could cool individual drinks 
regenerative machines. without diluting them by using ice. 

Many other applications that are perfectly feasible Regenerative cycle studies are still in a very pre- 
at this stage of technical development have been liminary stage, and much research remains to be done 
proposed at various times. One example is power units to make an adequate evaluation of the best practical 
for small boats which could use bottled gas as fuel. use. The above list is therefore largely speculative and 
The almost uncanny silence of these prime movers not complete or inclusive, and its main purpose is 
should make them most attractive. The use of re- merely to outline a very wide range of uses and to in- 
generative thermal machines as road transport power dicate the practical significance of the substantial re- 
units will require first the development of a_ better search effort devoted at present to this area. 


“Future leadership in science and technology will go to those 
nations which make the fullest use of their scientific potential by 
adequate financial support. Even those nations that are pre- 
dominantly dependent on agriculture and fishing can benefit enor- 
mously from technical development based on science.” 


From Increasing the Effectiveness of Western 
Science, prepared by the Study Group of the 
Science Committee of the North Atlantic 
Treaty Organization 
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Industrial Application of Radioisotopnd 


Low-level radiation sources are widely used in research and for the control of processes. 


Use of radiation in massive doses as energy for processing, 


however, is still restricted by economic and technological problems. 


THE TREMENDOUS INTEREST and activity in the de- 
velopment of nuclear energy over the past several 
years has led to many benefits beyond the generation 
of electric power. One of the most important offshoots 
has been the increasing availability of radioisotopes 
and means for generating ionizing radiation. These 
have found use in industry and have opened up pos- 
sibilities for more widespread use in the future. 


RADIOISOTOPE APPLICATIONS 


In general, radioisotope applications are based on 
low levels of radiation, and they seldom, if ever, in- 
volve radiation-induced changes. The changes in 
levels of radiation brought about by the use of radio- 
isotopes provide information, by methods described 
later, that would be more difficult or more expensive 
to obtain by other means. Thus, such isotopes have 
proved useful to industry in gaging, tracing, and in- 
specting; but they are even more useful to scientists 
in reaching many of their research objectives. 


Gaging and Testing 

Gaging and testing cover many types of applica- 
tions of value to industries. Included are measurement 
of thickness of materials, determination of the density 
of both solid and liquid materials, and the detection of 
the interface between two phases (as for example 
showing the level of liquid). 

Thickness gages are used to determine the total 
thickness of a uniform material or to determine the 
thickness of a coating on some base material. The 
principle of operation is simple: A radiation source 


®This article is based upon information which first appeared in one sec- 
tion of “The Applications of Atomic Energy Other than Central-Station 
Power Generation”, a special report prepared at Battelle for the Con- 
gressional Joint Committee on Atomic Energy. The discussion presents 
the current and prospective technical state of the art, outlines known 
research in progress, discusses nonnuclear means of attaining the same 
objectives, and probes the economic implications involved in the use of 
nuclear energy in the particular situation. Since the original report was 
based on an exploratory survey rather than exhaustive studies of each 
ayn application, this digest, of course, cannot be expected to be the 
ast words on the sub 
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is placed on one side of the material to be measured 
and a radiation detector on the other side. The magni. 


tude of the radiation received is directly related to the 


mass thickness of the material. Because the output of 
the radiation-measuring device is usually electrical ij 
nature, the thickness is easily determined from the 
readings on the instrument. It is also relatively simple 
and quite common to use the output of such instn. 
ments to reset the controls that govern the thicknes 
of the material being examined, thus leading to av- 
tomatic maintenance of the desired thickness. A cen. 
sus conducted by the National Industrial Conference 
Board showed 300 separate installations in which one 
or more thickness gages are now in industrial use. 


Perhaps the following estimates are a better meas | 
ure of the spreading use of radiation-type thicknes | 


gages: (1) it is estimated that 60 per cent of the cold- 
rolling mills of major steel producers, and perhaps ¥ 


per cent of the hot-rolling mills (using primarily 
X-ray) are equipped with the devices; (2) in the 
rubber industry, probably 90 per cent of tire calender 
in the larger plants and 30 per cent of the specialty 
calenders make use of §-ray thickness gages; (3 
about one-fourth of the major paper- and boxboard 
making plants and probably one-half of the paper-con 


verting and -laminating plants are equipped with the 
devices; (4) although no figures are available, it ¥, 
fair to estimate that three-quarters of the cigarette| 
making machines are equipped with density gages. 
As the benefits of these installations become mor 
widely known, and as applications to new industries 
or processes are developed, it can be expected thal 
the use of radioisotopic thickness gaging will increas 
steadily to many times the present level. 
Liquid-level gages, consisting of a radioisotopt 
source and a radiation-detection device, normally reg 
ister the differences in density between a liquid as! 
the air or vapor space above it, They may be mounted 
within or outside the vessel. Since the source can 
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chosen to give radiation that will penetrate the vessel 
walls, these gages are especially important where con- 
yentional float-type gages, gage glasses, or other sim- 
ple gaging devices cannot be used. Only a modest 
number are reported at present, but their use is likely 
to widen when their higher costs can be justified. 
Density gages may be used, also, to measure the 
density of solids, liquids, slurries, or 
sions of solids. If the thickness of the moving material 
is held constant, changes in radiation received by the 
detector reflect changes in density. The technique is 
used for measurements ranging from cigarette firmness 
to the density of hot and highly corrosive slurries very 
difficult to measure by other means. The National In- 
dustrial Conference Board reports almost 70 such in- 
stallations and their use will probably increase. 


gaseous suspen- 


Standard commercial units are available for many 
of the applications discussed above. The determina- 
tion of the economics of a particular installation is 


relatively simple. The benefits to be derived are usu- 
ally those of raw-materials saving, convenience, im- 


proved operation, greater safety, or a closer approach 


to completely automatic control. Although their mone- 
tary value may be difficult to state in dollars and cents, 
the benefits resulting are usually clearly recognized 
and known usually to be worth many times the cost. 


Tracing 


The use of radioisotopes for tracing can be consid- 
ered broadly as providing a means for following the 
movement of materials. Checking the flow of oil 
through a pipeline, following the migration of water 
through the soil, determining the removal of metal 
particles by wear or corrosion, and the detection of 
leaks are a few of the ways in which this technique 
may be useful. In general, not many of these are em- 
ployed routinely in production processes, but in almost 
every industry they are extensively employed in re- 
search studies of these processes. 

Unlike the gages, this method involves the addition 


ll 


Dubbed “the junior cave facility”, this enclosure is an important 


adjunct to Battelle's radioisotope laboratory. Protected by 
leaded glass and using the manipulators, technologists can 
safely conduct chemical experiments with isotopes having radia- 
tion levels to 15 curies. 


of a radioactive material to some process stream or 
piece of equipment and thus calls for health and safety 
precautions specific to the particular use. Therefore, 
it is seldom possible to purchase standard equipment 
designed to protect those in the area of use. Means 
for storing and handling radioactivity, perhaps at very 
low levels, and people trained in the use and handling 
of radioisotopes are required. Its use, then, is more 
generally limited to companies and industries that 
maintain research facilities or have access to them. 
Use of radioisotopes also implies some technical so- 
phistication in conceiving and designing the necessary 
experimental setups. In spite of this, the value of the 
technique can be expected to lead to continued ex- 
pansion of the use of radioisotopes for tracing pur- 
poses. In some cases where there are alternative meth- 
ods of achieving the same purpose, monetary benefits 
resulting from use of radioisotopes can be determined, 
In others, as there is no alternative method, the bene- 
fits, however real, sometimes cannot be evaluated. 


Research 

The research uses are extremely varied, but gen- 
erally they offer means of measuring or tracing things 
that otherwise would be impossible or would present 
serious problems. Determining the mechanism of a 
chemical reaction by “tagging” one of the reactants, 
study of wear problems by use of radioactive material, 
and tracing and measuring the flow of catalyst in a 
petroleum cracking process are examples. 

These are tools—sometimes very valuable ones; but 
to be useful they need to be in the hands of skillful 
and sophisticated research people. The use of radioi- 
sotopes in research is expanding, and the benefits 
derived should increase more as research workers be- 
come more imaginative and ingenious in their use. 
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Uses or RADIATION 


The primary industrial interest in massive doses of 
radiation is for inducing chemical reactions. Ionizing 
radiation, as its name implies, can create excited or 
activated states of atoms or molecules which lead 
them to react more readily and, in some instances, to 
undergo reactions that otherwise would not occur. It 
is possible to create these excited states by means 
other than radiation, such as heat, light, or catalysis, 
so that frequently the use of one agent or the other 
is a question only of convenience or cost. 


Effect of Radiation on Chemical Reactions 


The effectiveness of radiation for inducing a given 
reaction is generally expressed as the “G” value, which 
is the number of molecules reacting or formed per 100 
electron-volts of radiation energy dissipated in the 
material. For most reactions this value ranges from 
substantially zero up to about 5. However, some re- 
actions, if once started, proceed with little or no addi- 
tional energy input. Since it is necessary only to start 
the first step in a chain, the total number of molecules 
reacting per 100 ev can be very high, as much as 
50,000. Some of these reactions can also be “triggered” 
by means such as ultraviolet light, heat, electricity, or 
other forms of energy. G values for a few illustrative 
chemical reactions are given in the adjacent table. 

The yield of product per unit of radiation energy 
obviously goes up as the G value is increased. Further, 
since this expresses the number of molecules that react 
per 100 electron-volts, the weight yield of product 
increases with the molecular weight. The most com- 
monly used unit of energy is the kilowatt-hour, and 
the effectiveness of radiation utilization can be ex- 
pressed in the following way: 

; G x Molecular Weight 
Pounds Product per Kwhr = 


The author has long been concerned 
with applications of nuclear energy 
to chemical and chemical engineer- 
ing problems, irradiation of petro- 
leum and petrochemicals, chemical 
engineering studies of conventional 
and unusual processes, and economic 
evaluation of chemicals and chemi- 
cal processes. Batchelder at one time 
headed the Gasification Planning 
Section of the Bureau of Mines 
Louisiana, Missouri, Synthetic Fuel 
Plant. His other research activities 
have led to patents on petroleum 
fuels and have included studies of 
high-pressure processes, techniques for recovery of petroleum 
by-products, and the design of chemical equipment. 


REACTIONS INDUCED BY IONIZING RADIATION 
G Kwur /L, 


REACTION VALUE Propvucr 
Chlorination of benzene 85,000 0.0005 
CeHe + 3Cl.—C.H.Cl. (est.) (all isomers) 
Fixation of nitrogen 
2NO + O.-—2NO, (est. ) 


Synthesis of ethylene glycol 


from methanol 


+ Hz: 3 12.2 
Oxidation of benzene to phenol ; 
(H.O) 
CoHe + C,H; OH 50 0.3 


The radiation energy requirements for various re. 
actions have been calculated, and the data are given in 
the table above. Later in this discussion, it will be | 
shown that the cost of radiation energy is high at pres. 
ent—$1 to $10 per kilowatt-hour. With such high ep. 
ergy costs, it is evidently uneconomic to use radiation 
to activate most of the chemical reactions illustrated iy 
the table. For this reason, much of the research to date / 
has been directed toward seeking reactions that have 
a high product of G values and molecular weight, 
thus reducing the cost of radiation energy. Radiation 
may also be economically feasible if conventional 
processing methods are expensive or technically in- 
effective, and if the product has a high value. 


Research in Progress 


A moderately large amount of exploratory research 
on radiation has been carried out thus far. This has 
been largely a scanning-type of effort—the search for 
high product yields, seeking important effects not | 
achievable otherwise, and developing high-value ap- ) 
plications where the cost of radiation would not be 
a controlling economic factor. So far as is known, 
none of these searches has yet been successful. Re 
search effort seems to be changing to systematic 
searches for potentially useful information in this field 
or to a major reduction in the level of effort. 

Much industrial research is defensive, undertaken 
to decrease the chances that competitors will achieve 
a major advantage through an important invention. 


As a scanning effort progresses without leads to such 
a major invention, the competitive threat diminishes, 
and the incentive for further defensive research begins 
to lessen. In many industries, that has occurred in the 
field of radiation-induced changes. 

“Aggressive” research is undertaken in the belief that 
new knowledge in the field in question will eventually 
be of benefit to the company’s operations. 
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Apparently there is a reasonable amount of research 
activity of this character, and future prospects depend 
upon the results of this research. Favorable develop- 
ments will lead to continuous expansion of this re- 
search. However, if there is little progress in reducing 
radiation cost and in discovering promising reactions, 
radiation is likely to be relegated to the position of a 
yseful tool for research in other areas with little im- 
portance as a precursor of industrial processes. 


Economic Factors 


Many effects of radiation can be achieved by other 
means, such as heat, pressure, electrical energy, or 
catalysis. If important effects are discovered that can- 
not be achieved by any other means, the cost of the 
irradiation may not be the most important factor. But 
in the cases where some other means is effective, the 
cost of achieving the desired result by radiation must 
be competitive with the alternative method. 

Some applications have been found in which radia- 
tion only is effective. Unless more such applications 
are found, prospects for widespread industrial use of 
atomic energy will depend on achieving competitive 
radiation-processing costs. 

Radiation for these processes can be obtained from 
massive isotope sources, machine generators such as 
X-ray machines or accelerators, the gamma radiation 
from a power reactor, or the recoil energy of fission 
fragments in a reactor built primarily for processing 
purposes. 

At present, radiation from isotope sources or ma- 
chines is estimated to cost from $1 to $10 per kilowatt- 
hour. Where other forms of energy can be used with 
equal efficiency, to be competitive the cost of radiation 
processing must be reduced by one to two orders of 
magnitude, unless the efficiency of utilization of ab- 
sorbed radiation energy is very high. If a useful reac- 
tion were found in which the G value would be as 
high as the 50,000 mentioned earlier in this section, 
and the product molecular weight 5,000, then 205,000 
pounds of product would be produced per kilowatt- 
hour. In such a case, an energy price of even $10 per 
kwhr would amount to only 10 cents per ton of prod- 
uct—highly attractive at present radiation costs! 

However, such an application would not require a 
large energy source. If a 10-kw source were used in 
this case, the production would be 10 x 205,000, or 
over 2 million pounds per hour—about 25,000 tons per 
day. Reactions with such a high G value are not com- 
mon, and the total radiation capability required for 
these cases would be small. On the other hand, the 
value of the product might well be great. 

The G values for most reactions range up to about 


13 


5, and the molecular weights of many products of 
industrial interest are of the order of a few hundred 
or less. If G were 5 and molecular weight 100, then 
the pounds of product per kwhr would be 


Thus, if the efficiency of radiation utilization is 
abnormally high, the amount of radiation required is 
small; if the efficiency is normal, radiation costs are 
overridingly important. It would seem, then, that for 
any widespread industrial application of radiation: 
energy costs must be reduced to a small fraction of 
the current level; reactions must be found in which 
the product of G value and molecular weight are at 
least one or more orders of magnitude higher than 
those of most reactions; or ways must be found to 
increase the G value of reactions for which it is now 


too low. 


Current Uses of Radiation 

A few uses of radiation have been developed on a 
limited scale, and a few are reported to be past the 
laboratory stage, but not yet in production. 

The irradiation of polyethylene to promote cross- 
linking—to yield a nonmelting polymer for use as 
special electrical insulation—was put into commercial 
operation about 1955. Since that date, comparable 
properties have been produced in high-density poly- 
ethylenes by nonnuclear means, At least one company 
has succeeded in cross-linking by chemical means. 
How great will be the economic competition faced by 
radiation-produced material remains to be seen. 

A dyeable Teflon modification has been developed 
by graft polymerization under irradiation. It was spe- 
cifically produced to meet military needs, and no 
substantial civilian market is yet foreseen for the 
product. 

At least one company is now engaged in the radia- 
tion sterilization of sutures and probably of other sur- 
gical materials. Because of its advantages over high- 
temperature sterilization, this use presumably will be 
extended somewhat. However, the market for such 
material is limited. 

One company has reported that a process for radia- 
tion-induced graft polymerization has moved into the 
development stage. The product, a semipermeable 
membrane for dialysis, might have application for the 
desalting of sea water. 

Three or four companies have reported unspecified 
projects now under engineering development. The 
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e pilot-plant requirements of one of these projects could 1. 
5 be met by a 3-kw electron accelerator. Several more to 
radiation applications have been reported (again not res 
| identified) as potentially attractive if and when the for 
cost of radiation is reduced by one or two orders of dix 
magnitude. 
Radiation Costs the 
ter 
It would seem, then, that fulfillment of the promise 
&§ of large-scale use of radiation in processing will be a 
2 greatly dependent on the possibilities of reducing the | 2 
4 cost of radiation. The sources presently considered for ‘6s 
industrial purposes are: he 
; 1. Radiosotopes such as cobalt-60 and cesium-137. gar 
2. Machine generators—resonant transformer, lin- 
- ear accelerator, and Van de Graaff. ga 
nee 
3. Gamma radiation derived from a reactor either onl 
buil lusively f hi ‘ Lentennd Setting up experimental radiation-sensing equipment to be used 
uit exclusively for this purpose or designec in a study of methods for evaluating the mass-weight char. 50 
also to generate steam for electric power pro- acteristics of a raw material. The material will be moved on «@ esti 
ki duction belt between the radiation-sensing device (being placed in its ; 
F holder, above) and the container for the radioisotope source dia 
4. Recoil energy of fragments from fission occur- (the black box at the bottom). opt 
ring in a reactor probably built exclusively for ( 
this purpose. Reactants will be in the core itself - : be 
pup ; cesium-137, and machine generators, each at 3-kw and 
and fission products normally will be present in : ; . tem 
. A 30-kw output, show the following total costs in dollars 
the reaction product stream. ae pov 
per kwhr of radiation output: ai 
For many reactions, these sources will be inter- - 250 
V P KW OUTPUT 
changeable, and the choice will be dependent on the RADIATION SOURCE 5 Kw ourrur the 
size of source required, radiation cost in that source Cobalt-60 $6.60(1) $1.90(2) 7 ene 
size, applicability to processing environment required, — ene 
susceptibility of process stream to activation, ease of Cesium-137 7.00 30 ato! 
ination, and others. 5 duc 
Gocontamination, Machine Generator 6.95 1.40°) b 
Present costs for the first two are fairly well known abs 
in moderate size ranges, and perhaps can be extrapo- WaseA a ; wot 
P ki (1) Assumes cost of $0.75/curie Now $2.80/curie at st 
lated to a period when production of multikilowatt (2) Assumes cost of $0.50/curie ) 26-40 curies/gram sys 
sources would have been achieved. Any operating se ileal isot 
costs are heavily dependent on the method of han- (8) significant, production per 
Wi: dling fixed charges and, when capital costs are high, : from pilot plant only ator 
on the load factor. (5) Assumes price oe on 
stimates rz > , Ss: ow achines. 
Estimates made on the basis of 10-year depreciation, Estimates range down to $5, acce 
ig 8400-hour-per-year operation (96 per cent load fac- thar 
tor), no return on capital investment for cobalt-60, The foregoing would indicate that there is promis¢} any 
—_——— os ; 7 of cost reduction to something in the $1 to $2 pe P, 
*Spent fuel elements and gross fission products have been » 
considered, but almost every study made indicated that these kwhr range for either machine or aompe sources, , vess 
would be higher in over-all ue than those listed above for an that reductions beyond this are not likely except by gam 
” It is difficult and costly to maintain a gross fission product some major development in the future. Ce rtainly, ’ wou 
radiation source at poets, hope for larger reductions in radiation costs lies with T 
decays rapidly even after 6 months’ aging, and the specific 
activity severely affects the radiation geometry and capacity of the nuclear reactor. Reactor radiations might be pet heat 
z the source. Also, the generation of heat, especially by beta formed in one of three ways: cost 
es emitters, poses significant engineering problems in — nee 
"SS source designs. Calcining the crude wastes to give higher ; i amma radia 
- specific activity and ease of handling is currently under study, Processing outside the eorranet Strong gamme hee 
but the costs of — vet tion could be supplied by fluid activated by neutroms 
estimated. In any case, the other undesirable factors—rapic ° = irculate through a 
Pil decay and heat generation—remain. in the reactor, which would then circulate t g 
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jradiator in proximity to the process vessel and back 
to the reactor for reactivation. This fluid could be the 
reactor coolant or another fluid in a special circuit 
for this purpose. Molten sodium, in one case, and in- 
dium sulfate solutions, in another, have been proposed 
for this use. If the processing is carried on outside 
the neutron shielding, activation of the chemical sys- 
tems should not be a problem. 

In roughly determining radiation costs from a re- 
actor, one can estimate that one-half neutron per fis- 
sion would be captured in the fluid being activated 
and that about 1 mev of energy in the gamma would 
be given off from the activated species. Per fission, 
gamma energy would be 1/2 mev, while fission (heat ) 
energy approaches 200 mev. Thus, to obtain a 1-Mw 
gamma source, a 400-Mw (thermal) reactor would be 
needed. If the plant is operated for gamma energy 
only (and heat is sumped), that energy would cost 
530 cents /kwhr—little less than isotope sources. This 
estimate, far below detailed studies that estimate ra- 
diation costs of $5 per kwhr, is undoubtedly an 
optimistic lower limit. 

Only a part of total reactor costs, of course, would 
be charged against the chemical operation if the sys- 
tem were installed on a reactor primarily for electric- 
power generation. Atomic Energy Commission data 
on a sodium-cooled reactor power station generating 
250 Mw (thermal) or 75 Mw of electricity shows that 
the sodium can develop about 100 kw of gamma 
energy. At a charge of 10 cents per kwhr, gamma 
energy would yield only $240 per day to the oper- 
ator, or about 0.13 mil per kwhr of electricity pro- 
duced, even with an unlikely 100 per cent gamma 
absorption in the material being irradiated. That 
would be small gain for the added complexity of the 
system. At $1 per kwhr of gamma energy—a value 
isotope sources may approach—the profit of 1.3 mils 
per kwhr would be more attractive to a reactor oper- 
ator. Thus, the charge for energy would depend more 
on what would be required to induce the operator to 
accept the complications of the chemical operation 
than upon actual costs of producing the energy. Hence 
any large reduction of energy cost seems unlikely. 


Processing inside the reactor. If the chemical process 
vessel or system is installed in the reactor core, the 
gamma and neutron radiation theoretically available 
would be about 6 per cent of the total core power. 

Total operating cost of a 40-Mw thermal process- 
heat reactor is estimated to be $132 per hour. The 
cost would be little less if no pressure vessel were 
required since other means of dumping heat would 
be needed. Theoretically, such a reactor would pro- 
duce 2400 kw of radiation. The cost would be 5.5 
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cents per kwhr if a chemical process system in the 
reactor core added little to the capital or operating 
costs of the reactor. However, special problems are 
associated with this type of radiation—maintaining 
desired process environment, temperature, etc.; pro- 
viding for process control and instrumentation in the 
irradiation field; servicing the process equipment; and, 
most important, coping with the radioactivation of 
the process stream. Economic comparisons would have 
to include the costs of solving these problems, which 
can be very complex if the reactor is used for both 
heat and gamma energy. 


Placing the nuclear fuel in the process stream. This 
procedure allows the application of fission fragment 
recoil energy to process reactions. If a 3-Mw reactor 
(these figures are suppositional since such reactors 
are not beyond the conceptional stage) costing $250,- 
000 per year to operate and supplying 2400 kw of 
radiation power were used, energy cost would be 
1-1/3 cents per kwhr. But, decontamination—there is 
divided opinion as to its feasibility, but not about its 
necessity—would pose a severe problem because the 
process stream would probably contain most of the 
fission products as well as activated process species. 

Such a reactor is a fairly large radiation source for 
all but very large volume, very low cost heavy chemi- 
cals for which projected radiation costs are uneco- 
nomic. One such reactor would, for example, supply 
over half the country’s requirements for phenol. 


Areas of Research 


As stated above, industrial researchers probably will 
continue to seek both general and specific information 
on the effects of radiation on chemical reactions. Their 
search for ways of achieving high G values, products 
not obtainable otherwise, and high-value products 
should be supplemented by research on the identity 
of activated species and mechanisms of reaction. 

Development of improved particle-beam generators 
is another area of interest. Research on the use of 
reactor-generated radiation is an obvious necessity. 
Means of integrating a process-radiation source into 
a power- or heat-generating reactor should be a part 
of the study of each reactor system showing promise. 
The development concepts of reactors using fragment 
recoil energy, and especially studies of decontamina- 
tion of process streams—both from fission wastes and 
activated process species—are most important. Devel- 
opment of instrument and control systems effective in 
a radiation environment would also be of benefit to 
the ultimate achievement of a chemonuclear reactor. 
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SPEAKING TO MACHINES 


Better communication from man to machine is increasingly im- 
portant, and a current aim of research is to make possible such com- 
munication through the spoken word. The human being, in recognizing 
speech, has the advantage of knowing what is being talked about, of 
being able to identify words from fragments, even of reading lips. The 
mechanical interpreter must depend entirely on the sound that comes 
through. Therefore, it is important to know what elements of speech 
the machine can identify best. 

In a study at Battelle, scientists are seeking to discover those ele- 
ments. As a first step, the voices of 31 subjects, each speaking numbers 
in the Institute’s echoless chamber, were recorded (see below). Ac- 
cording to Herbert S. Kirschbaum and Robert F. Roller, who are 
conducting the research, the recordings will be analyzed on the 
computer to discover what voice elements are most important to ma- 
chine recognition. 

A specially-devised apparatus, shown above with the analog 
computer, samples the recorded words and determines their time- 
frequency-amplitude spectrum. Directed by pulses, the equipment 
breaks words into consecutive 20 millisecond segments. The amplitude 
of each segment is recorded as voltage. The frequency (ranging from 
about 120 to 4,500 cycles per second) of each “logon” or word seg- 
ment is also determined. Subsequent analysis of the data should help 
to reveal the characteristics most significant for identification. 

The long-range purpose of the study looks to voice communica- 
tion with machines such as typewriters, telephone control systems, 


and computers. 
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BATTELLE 


us MISSILE CHECKOUT PROBLEMS 


A study now under way should eventually provide 
valuable information for designers of checkout equip- 
ment used to determine automatically whether com- 
plex modern weapon systems are functioning properly, 
A. Alan B. Pritsker, of Battelle’s systems engineering 
division, describes the 14-month study as basic to a 
better understanding of problems associated with the 
checkout of missiles and weapons at the operational 
level. It is being conducted for Wright Air Develop- 
{ ment Division, Air Research and Development Com- 
mand, United States Air Force. 

Acknowledging the development over the past 
decade of devices for automatically testing electronic 
equipment, Pritsker says that this effort has, of neces- 
sity, been “unsystematic and largely intuitive”. The 
ueed now, he reports, is for more exacting methods to 
/ make certain that complex weapons and space de- 
vices will perform satisfactorily. The scope of the 
present study extends well beyond electronic systems 
with which checkout equipment is often associated. 

In conducting the current study, a team of Battelle 
specialists is considering such questions as these: (1) 
What is the weapon or system supposed to do? (2) 
When may it be considered ready for use? (3) How 
can you identify parts of the weapon that are not 
functioning properly? (4) To what extent will these 
malfunctioning parts interfere with the weapon’s basic 
performance? (5) What techniques are needed to com- 
municate information about these malfunctions? and 
(6) Are there situations where the disadvantages of a 
checkout system outweigh its advantages? Underlying 
all of these questions is a more basic one: Can check- 
out techniques be systematized and made automatic? 

While the research is directed toward automatic 
checkout techniques, Pritsker is quick to point out that 
“automatic” does not mean eliminating the human 
element. No matter how sophisticated checkout tech- 
niques become, people will always be the most im- 
portant factor in determining the success or failure of 
these techniques, he asserts. It is for this reason that 
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the Battelle research team includes psychologists con- 
cerned with the reliability of men working with com- 
plex weapon systems. A reasonable balance must be 
drawn between the work load of men and equipment 
in developing any future checkout techniques. 

In addition to psychologists, the Battelle research 
team includes industrial engineers, electrical engineers, 
mathematicians, statisticians, physicists, and reliability 
engineers. 

Battelle scientists are reviewing past and present 
efforts of Defense Department agencies and con- 
tractors related to automatic checkout techniques. 
At the same time, they are conducting research in 
methodology and techniques for automatic checkout. 
Provided with these techniques, the designers of check- 
out and weapon systems may be better able to ac- 
complish their goals. 


oe ALLOYS FOR SPACE STRUCTURES 


Magnesium-lithium alloys, 20 per cent lighter than 
conventional magnesium alloys, are potentially useful 
in missile and space structures, according to a report 
prepared by Battelle for the Army Ballistic Missile 
Agency. The 154-page report, describing the alloys 
and research conducted with them, was written by 
Battelle metallurgists Thomas G. Byrer, Paul D. Frost, 
Robert J. Jackson, and A. M. Sabroff. 

Reducing the weight of space vehicle structures is 
critically important because of the high ratio of booster 
weight to payload—up to 1000 pounds of rocket and 
fuel for every pound of payload put into space. Light 
structural components in the satellite and upper stages 
of the rocket greatly increase the efficiency of the 
rocket system, permitting larger, more fully instru- 
mented satellites to be orbited. 

Magnesium-lithium alloys appear to be the lightest 
metals suitable for structural use. Some of these alloys 
weigh only about three-fourths as much as conven- 
tional magnesium alloys, half as much as aluminum, 
and a fourth as much as stainless steel. 

The elastic modulus of the magnesium-lithium alloy 
at room temperature is equal to that of magnesium al- 
loys. Therefore, the ratio of modulus to density is 
greater than that for magnesium, aluminum, or steel. 
This means that magnesium-lithium alloys can provide 
stiffer structures for less weight. Although the alloys do 
not have particularly high strength—about 25,000 psi— 
they should be valuable in space structures which must 
be light, but need not carry heavy loads. Corrosion 
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resistance of magnesium-lithium alloys is comparable 
with that of commercial magnesium alloys. 

A “plus feature” of these alloys is their excellent 
resistance to spalling and penetration by high-velocity 
fragments. This might mean that they could be useful 
in protecting space platforms or satellites against bom- 
bardment by micrometeorites. 

Magnesium-lithium alloys were first made in this 
country by Battelle some 15 years ago in a search for 
light aircraft structural materials. In the intervening 
years, Battelle, the Dow Chemical Company, and other 
organizations have conducted considerable research 
on the alloys under Army and Navy sponsorship. The 
current research program represents the first attempt to 
evaluate the alloys for possible space applications. 


CRYOGENIC PROPERTIES OF METALS 


The success or failure of a missile shot can hinge on 
whether a valve operates properly at the far-below- 
zero temperatures of liquid fuels. Hence a thorough 
knowledge of the cryogenic properties of the materials 
used in such valves is essential. Research to provide 
basic low-temperature performance data on 14 metals 
used in missile fuel valves and other critical com- 
ponents is under way at Battelle, according to Dr. 
Donald N. Gideon. 

Metals under examination are: 2800, a 9 per cent 
nickel steel alloy; Berylco 25, AT; NiSpanC; Inconel X; 
Berylco 25, 1/2HT; 1075 steel; 6AI-4V, a titanium alloy; 
70-30 brass; 347 stainless steel; 17-7 PH stainless steel; 
301 stainless steel XFH; A-Nickel; K-Monel; and 
Inconel. 

To determine the low-temperature fatigue prop- 
erties of a metal, a 0.020 to 0.080-inch-thick specimen 
measuring 1.2 by 1.6 inches is evaluated in fully 
reversed plate-bending experiments at a rate of 5200 
times a minute while immersed in liquid hydrogen. 
Each specimen is investigated at -110 F, -320 F, and 
-423 F, as well as at room temperature. 

According to Dr. Gideon, the metals are behaving 
mostly as expected. “It is known that tensile strength 
increases at lower temperatures and that, in general, 
fatigue strength increases along with tensile strength. 
This behavior has been observed with most materials.” 

Work at Battelle is conducted in cooperation with 
the National Bureau of Standards Cryogenic Engineer- 
ing Laboratories and is sponsored by Wright Air De- 
velopment Division and the Air Force Ballistic Missile 
Division of the Air Research and Development Com- 
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mand, United States Air Force. Detailed reports of the | 


results of this research are available as part of the Na. 
tional Bureau of Standards’ Cryogenic Materials Dat, 
Handbook published by the Office of Technical Sery. 
ices. U.S. Department of Commerce, Washington, D.C. 


os MEASURING PARTICLES IN FLUIDS 


High-performance engines have made more import. 
ant than ever the detection and measurement of cop. 
taminating particles in fuels, lubricants, and other 
fluids. The task is complicated by many problems, jp. 
cluding the need to identify particle types, correlate 


measurements with product performance, and dete | 


and measure extremely small particles that are present 
in very small quantities. 

A discussion of possible measurement and detection 
methods was presented recently in a paper by Osmar 
A. Ullrich of Battelle and R. H. Berg of Process Con- 
trol Services Company before the recent Symposium 
on Hydraulic Fluid Contamination sponsored by Tech. 
nical Committee N of Committee D-2 of the American 
Society for Testing Materials. Their evaluations show 
such conventional methods as filter, gravimetric, cen- 
trifuge, and optical and electron microscope to be com 
plex and costly. The authors found that sensing-zone 
techniques—utilizing localized light, electrical, and 
sonic energy zones—are most effective. 

Ullrich and Berg report that the electrical sensing- 
zone technique is, perhaps, the most promising of the 
latter group. First used in making speedy and accurate 
blood counts, the method can give data as the number 
of particles per unit volume or as detailed particle-size 
distributions. The advantages of the method are: (1) 
it has a small sensing zone and can detect and measure 
particles less than a micron in size; (2) the mechanism 
is simple; (3) its response is fast; (4) it is reasonably 


adaptable to automation; and (5) it measures volume - 


directly. 


SELECTED NOZZLE MATERIALS, potentially use 
ful in solid-propellant rockets, are eligible for evalu 
tion at Battelle under a recently modified Air Fore 
research program. According to James F. Lynch, who 
directs the research, the original program, sponsored 
by Wright Air Development Division’s Material 
Central, has been broadened to permit study of 4 
wider range of materials. 


of 


ex 
ch 
$0 
| $0 
ch 
ot 
es 
| | : 
wl 
| Fe 
| 
DI 
D 
| 
4 | 
| 
| 
| | 
| 
kn 
sea 
stu 
ass 
im 
| ser 
Hi 
| sta: 
du: 
: fro; 
in. 
Un 
| fell 
S$€a: 
| | Ma 
soc 


of the 
e Na- 
Data 
Sery. 
, DL. 


nport: 
F con. 
other 
ns, in- 
Telate 


detect | 


resent 


ection 
)smar 

Con- 
osium 
Tech- 
rican 
show 
, Cen 
 COM- 


, and 


~asure 
anism 


ylume 


Over the past 18 months, Battelle ceramists have 
exposed some 20 materials, formed into nozzles, in 
chemical and thermal environments created by small 
solid-fuel powered rockets. To learn how the per- 
formance of the materials is affected by their use in 
solid-propellant rockets, follow-up studies are made— 
chemical, spectrographic, X-ray, petrographic, and 
other analyses. Materials already examined include 
essentially single-phase oxides, nitrides, borides, and 
carbides as well as graphite and graphite-carbide 
composites. 

Those interested in submitting for study materials 
which they believe may be of interest to the Air 
Force should write to Battelle, attention of James F. 
Lynch. 


DR. JOHN F. G. HICKS has joined the Battelle staff 
as associate director. Dr. Hicks, formerly vice president 
of the Corning Glass Works and vice president and 
technical director of Corning 
Glass International, is a chemist 
with broad experience in in- 
dustrial research and develop- 
ment and in corporate manage- 
ment. He is known particularly 
for his work in the low-tem- 
perature fields, in optical glass 
production, and in the electric 
melting of glass. 

Commenting on Dr. Hicks’ appointment, Dr. B. D. 
Thomas, Institute president, said: “His thorough 
knowledge and understanding of the place of re- 
search in our industrialized society—from fundamental 
studies to finished products—promises to be a valuable 
asset to Battelle. A broad perspective is particularly 
important in an organization such as Battelle, which 
serves as a bridge between science and industry. Dr. 
Hicks’ wide experience in research and its industrial 
applications will prove a stimulating influence to our 
staff, and his insight into the research needs of in- 
dustry and government will help us to organize more 
effectively to meet those needs.” 

A native of Philadelphia, Dr. Hicks was graduated 
from the University of Washington with a B.S. degree 
in 1929 and an M.S. degree in chemistry in 1931. He 
was awarded a doctorate in physical chemistry by the 
University of California in 1933. He held teaching 
fellowships at both universities and, as a National Re- 
search Fellow, was engaged in chemical research at 
Massachusetts Institute of Technology prior to his as- 
sociation with Corning. 
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The following papers appeared in the ISA Journal, vol. 8, 
Feb. 1961. 


The Measurement Gap. The author introduces an entire 
journal issue devoted to the subject of measurement stand- 
ards. Papers are presented on such subjects as: measurement 
standards in research; measurement standards in science and 
industry; NBS-source of American standards; traceability— 
the instrument “pedigree”; and evaluating measurement 
standards. Orval L. Linebrink. p. 38. 


The Role of ISA in Measurement Standards. Presents sug- 
gestions for the ISA in improving measurement standards. 
The following proposals are put forth: survey of measure- 
ment standards facilities; measurement standards informa- 
tion center; measurement standards clearing house; quality 
control of performance of standards laboratories; develop- 
ment of a measurement standards long range research and 
development committee. Orval Linebrink. pp. 69-70. 


Measurement Standards in Research. Expresses the im- 
portance of ISA’s new Measurement Standards Division to 
research. H. W. Russell. p. 41. 


Investigations of Rare-Earth Oxide Cathodes. Thermionic 
emission was determined for a mixture of neodymium and 
gadolinium oxides on refractory-metal bases of Ta and Mo, 
as well as for an additional sample of an undoped W wire. The 
emission level at 1400 C was about 0.15 to 0.35 amp/cm’® for 
all cathodes. Prospects appear good for obtaining higher cur- 
rents by adding reducing agents to the coating. J. B. Baker 
and G. B. Gaines. PB 152538; U. S. Air Force, Cambridge Re- 
search Laboratories, AFCRL-TN-60-977, Aug. 1, 1960, 16 pp. 
(LC Mi $2.40, Ph $3.30). 


Influence of Conductivity Gradients on Galvanomagnetic 
Effects in Semiconductors. An approximate solution is found 
of a boundary-value problem arising from the continuity 
equation in an inhomogeneous semiconductor, leading to rota- 
tional current vectors. Results are used to predict the effect 
of carrier-concentration gradients on magnetoresistance. The 
predicted weak-field effects are especially significant in de- 
generate semiconductors and n-type LII-V intermetallics where 
the “intrinsic” magnetoresistance is small. In strong fields, even 
small gradients in carrier concentration can completely alter the 
field dependence of the magnetoresistance. Experimental results 
indicate that transverse currents, which do not occur in the 
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Reports, unless otherwise indicated, must be purchased pre- 
paid directly from the Office of Technical Services, U. S. 
Department of Commerce (designated OTS), Washington 25, 
D. C. or from the Publication Board, Library of Congress 
(designated LC), Washington 25, D. C. The PB number or, in 
the case of the U. S. Atomic Energy Commission Reports, the 
AEC number of the report must be listed with the order. ® Fed- 
eral agencies and government contractors, their sub-contractors, 
and suppliers may obtain DMIC Reports gratis from the 
Defense Metals Information Center, 505 King Avenue, Colum- 
bus 1, Ohio. ® In most cases, gratis copies of articles and papers 
are available from the Battelle Publications Office, 505 King 
Avenue, Columbus 1, Ohio. 
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simple case discussed, do appear in general, and further perturb 
the magnetoresistance. R. T. Bate and A. C. Beer. PB 152760; 
Air Force Office of Scientific Research, Technical Note No. 3. 
AFOSR-TN-60-1225, Oct. 15, 1960, 19 pp. (LC Mi $2.40, 
Ph $3.30). 


Monthly Accession List 30. Covers electrical and electronic 
systems; polymeric materials; fuels, lubricants, and hydraulic 
fluids; metals and alloys; organic chemicals; inorganic chemicals; 
dosimetry; and space radiation. PB 153258; Report for Nov. 
1-30, 1959. Battelle Memorial Institute, Radiation Effects In- 
formation Center, REIC Accession List 30, Dec. 15, 1959, 21 
pp. (LC Mi $2.70, Ph $4.80). 


Cyclization of some O-Substituted Derivatives of N-3,4- 
Dimethoxy-S-phenylethyl) glycolamide; Synthesis of (+)- 
Calycotomine. Attempts to cyclize N-(3,4-dimethoxy-s-pheny]- 
ethyl) alkoxyacetamides with phosphorus oxychloride or 
phosphorus pentoxide resulted in extensive decomposition and 
tar formation rather than formation of the desired 1l-alkoxy- 
methyl-3,4-dihydroisoquinolines. Cyclization was effected by 
phosphorus pentachloride, but, in addition, cleavage occurred 
and a 1-chloromethyl-3,4-dihydroisoquinoline was formed. A 
possible mechanism for this reaction is discussed. A synthesis of 
(+)-calycotomine was achieved by cyclization of N-(3,4-di- 
methoxy-§-phenylethyl) acetoxyacetamide with phosphorus oxy- 
chloride followed by catalytic hydrogenation. F. Benington and 
R. D. Morin. Journal of Organic Chemistry, v. 26, Jan. 1961, 
pp. 194-197. 


Alumina Coating of UO, Shot by Hydrolysis of Aluminum 
Chloride Vapor. Uniform, dense coatings of alumina about 5 
to 150u thick were applied to UO, particles 44 to 350u in 
diameter by hydrolysis of aluminum chloride vapor in a fluidized 
bed of the particles at 1830 F. The coated particles showed 
excellent fission-gas retention at temperatures up to 2400 F in 
inert gas. Although not optimized in the study, the coating 
process appears to have commercial feasibility. Melvin F. 
Browning, Neil D. Veigel, Thomas E. Cook, Ward 8S. Die- 
thorn, and John M. Blocher, Jr. U.S. Atomic Energy Com- 
mission, BMI-1471, Oct. 25, 1960, 12 pp. (OTS $0.50). 


An Investigation of Column Action During Creep Buckling. 
Procedures for inspecting a creeping column for stability are 
discussed, and the studies of Rabotnov and Shesterikov and 
those of de Veubeke are interpreted as examples of two es- 
sentially different possible procedures. An alternative inspection 
procedure, similar to that of de Veubeke, is proposed, and an 
analysis of the mechanics involved is performed. The results of 
interrupted column-creep experiments are presented, and they 
are analyzed by the use of the theory developed in the report. 
The agreement between the analytical and experimental results 
is judged good enough to indicate that the Hoff-de Veubeke 
approach to the column-creep-buckling problem is_ basically 
sound. R. L. Carlson, W. W. Breindel, and G. K. Manning. 
PB 171149; U.S. Air Force, Wright Air Development Division, 
WADD Technical Report 60-7, June 1960, 54 pp. (OTS $1.50). 


Addendum to Hazards Summary Report for the GCRE 
Critical-Assembly Experiments. Critical experiments are de- 
scribed for the ML-1B, a gas-cooled, water-moderated reactor. 
Experiments performed with other cores in the GCRE program 
are listed and results which are applicable to safety are pre- 
sented. Safety aspects are reviewed and several power transients 
resulting from the sudden insertion of rather large amounts of 
radioactivity have been carried out. It appears quite evident that 
this critical-assembly program can be conducted with reasonable 
assurance of safe operation and that no public persons are 
jeopardized by its operation. Joel W. Chastain, Harold M. 
Epstein, William S. Hogan, David A. Dingee. U.S. Atomic 
candy Commission, BMI-1379, Nov. 14, 1960, 30 pp. (OTS 
0.75). 


Progress Relating to Civilian Applications During March, 
and April, 1960. Presents some results of work done at Battelle 
on development of nuclear fuel elements, processing of feed 
materials, design of components, and characterization and 
evaluation of nuclear metals and other materials. Russell W. 
Dayton and Clyde R. Tipton, Jr. U.S. Atomic Energy Com- 
mission, BMI-1420 and BMI-1434, April 1, 1960 and May 1, 
1960. Sections individually paged. (OTS $2.25 and $2.50). 
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Design Studies for Globular Displays. Design studies wer 
conducted to determine the feasibility of using globe-type maps 
for the presentation of intelligence to Air Force commanders 
Results indicated that concave global maps have the best com. 
bination of map characteristics to satisfy the requirements fo, 
global planning. Auxiliary intelligence data such as the order of 
battle or indications should be presented on display boards 
located on each side of the global map. Additional intelligenge 
to be presented in geographical context should be prepared op 
a hemispherical planning board and projected onto the large 
global map. J. M. Dugan, et al. PB 152015; Rome Air Develop. 
ment Command; Report for July 22-Sept. 26, 1957 and April 8 
1958 - May 12, 1959. RADC-TR-59-65, 1959, 191 pp. (LC M; 
$8.70, Ph $30.30) 


Design Information on 5Cr-Mo-V Alloy Steels (H-11 and 5 
Cr-Mo-V Aircraft Steel) for Aircraft and Missiles (Revised), 
Heat treatment, melting practice, and corrosion protection are 
considered. Manufacturing problems such as machining, form. 
ing, and joining are also briefly discussed. R. J. Favor and W, 
P. Achbach, PB 151072-R; Battelle Memorial Institute, Defense 
Metals Information Center, DMIC Report No. 116R, Sept. 30, 
1960, 51 pp. (OTS $1.50). 


Corrosion Effects of Liquid Fluorine and Liquid Oxygen on 
Materials of Construction. The corrosion behavior of materials 
of construction for handling liquid fluorine and liquid oxygen 
is summarized. This is an important matter in rocket construc- 
tion. Even though both of these elements are very reactive, most 
of the common metals are sufficiently resistant for many ap- 
plications. The compatibility with these oxidizers of alloys of 
iron, nickel, copper, aluminum, magnesium, titanium, and zir- 
conium is discussed. Corrosion rate data compiled from both 
published and unpublished sources are presented. The com- 
patibility of nonmetals and organic materials is also reviewed, 
Attention is given to the effect of initiating rapid reactions, or 
burning of both metals and organic materials by compressive 
impact, tensile impact, friction, wear, and other mechanisms. 
F. W. Fink and Earl L. White. Corrosion, y. 17, Feb. 1961, 
pp. 80-82. 


The “Ballas” Form of Diamond. Surprisingly, the many 
crystals making up the ballas do not appear to have any radial 
geometry. Such geometry should be revealed on a chordal plane 
close to the centre of the sphere. This information indicates that 
previous descriptions are not precise or that the ballas at hand 
is an unusual variation. The irregularity of the crystal boundaries 
is an unusual feature of the structure. Roeland Barton Fischer. 
Nature, v. 189, Jan. 7, 1961, p. 50. 


Cobalt Monograph. Comprehensive review of history, oc 
currence, mining and milling, extractive metallurgy, economics, 
physical and mechanical properties, chemistry and use of cobalt 
in alloy systems, high-temperature alloys, magnetic materials, 
tool and die steels; cemented carbides, hardfacing and wear- 
resisting alloys; coatings, glass and ceramics; agriculture; and 
catalysts, driers, and pigments. Includes medical aspects of 
cobalt and industrial uses of radioiostopes. E. Ellis Fletcher, 
et al. Centre D’Information Du Cobalt, Brussels, Belgium. 515 
pp. 1960. Available from M. Weissenbruch S.A., 49 rue du 
Poincon, Brussels, Belgium. 


A Study of the Radiation Stability of UO. Dispersions in | 


BeO. An irradiation experiment was performed to determine the 
radiation stability of beryllium oxide (BeO) fueled with ap- 
proximately 56 w/o UO.. Pellets of BeO-UO. were prepared 
by cold-pressing techniques followed by sintering at 2800 F 
for 2 hrs. in a hydrogen atmosphere. These pellets were com 
tained in Hastelloy X tubes sealed by Heliarc welding. The 
specimens were irradiated in the BRR in a capsule equippe 
with thermocouples. Temperature measurements and burnup 
analysis by isotropic techniques indicated that the specimen sur 
face temperatures ranged from 1450 to 1725 F with burnups 
ranging from 1.5 to 2.0 a/o of the uranium-235. David 6. 
Freas, James H. Saling, Herbert D. Sheets, John H. Stang, 
John E, Gates, and Ronald F. Dickerson. U.S. Atomic Energy 
Commission, BMI-1484, Dec. 9, 1960, 28 pp. (OTS $0.75). 


The Performance of Heavily Loaded Oscillating Roller Bear 
ings From 300 F to 600 F. Over 1000 roller bearings wer 
evaluated at elevated temperatures as oscillating bearings 4 
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load-life characteristics determined through statistical analysis 
of failure data. Operating temperatures of 300 F, 450 F, and 
600 F were investigated. Bearing materials inv estigated included 
4ISI 52100 steel, M-2 tool steel, and 440-C stainless steel. 
Grease lubrication was used. The bearing load range included 
950,000 psi to 500,000 psi maximum Hertz stress. AISI 52100 
steel proved satisfactory for temperatures to 450 F. Tool steel 
(M-2) and 440-C stainless steel proved satisfactory for tem- 
peratures to 600 F. Although failure modes were predominantly 
by plastic deformation, wear and oxidation, failure distribution 
frequencies fit the Weibull distribution commonly used in bear- 
ing fatigue studies. Data scatter was less than that expected for 
continuously rotating ball bearings. W. A. Glaeser. ASLE 
Transactions, v. 3, No. 2, Oct. 1960, pp. 203-207. 


Less Common Elements. Economies. Discusses availability 
and price of Nb, Ta, Mo, W, Cr, Re, Zr, Hf, and V. There is 
plenty of reason to believe that each metal will serve growing 
environmental demands most unique to its capabilities, so that 
all. or many of them, will share in the over-all growth. There- 
fore, in this race, several entrants must be backed, and we must 
be alert to change. Before too many years, these metals certainly 
will be removed from the less common list and placed among 
the materials readily available for engineering purposes. R. W. 
Hale and R. L. Carmichael. Industrial and Engineering Chem- 
istry, v. 53, Feb. 1961, pp. 108-111. 


Radiation Effects on Boron-Containing Compounds. Ele- 
mental boron, boron carbide, and zirconium diboride were ir- 
radiated at reactor ambient temperature (150 F) and elevated 
temperatures (500 to 750 F) to burnups ranging from 20 to 
95% of the boron-10 isotope. Zirconium diboride containing both 
natural and enriched amounts of boron-10 was evaluated. The 
amount of helium released during irradiation was measured, and 
X-ray diffraction, metallographic. and chemical examinations 
were performed both before and after irradiation. Zirconium 
diboride containing natural boron appeared to be the most 
promising material from a helium-retention standpoint. None of 
the materials exhibited excessive particle fragmentation or 
dimensional changes during the course of the experiments even 
though there was evidence of temperatures much higher than 
design conditions. Donald J. Hamman and Paul Schall. U.S. 
Atomic Energy Commission, BMI-1406, Jan. 6, 1960, 26 pp. 
(LC mi $2.70, ph $4.80). 


The Effect of High-Burnup Irradiation on Massive Uranium 
Carbide. The results of examinations of uranium carbide having 
a nominal composition of uranium-5 w/o carbon are very en- 
couraging after irradiation to a burnup of about 25,000 MWD/T 
of uranium. The density changes were relatively small, 3.4 and 
44% for the two specimens which were irradiated. Dimensional 
changes were correspondingly small with increases in the dia- 
metral direction of only 1.2 and 1.4%. Only one large crack was 
observed in one of the specimens immediately upon removal 
from the test capsule. A metallographic examination showed that 
the microstructure of the fuel did change noticeably during the 
the irradiation. Alan W. Hare and Frank A. Rough. US. 
Atomic Energy Commission, BMI-1491, Jan. 6, 1961, 26 pp. 
(OTS $0.75). 


Evaluation of Oxidation-Resistant Ceramics for High-Tem- 
perature Reactor Elements. As a possible aid in the selection 
of ceramic materials for use in the fabrication of high-tempera- 
ture reactor elements, the reported properties of 23 refractory 
oxidation-resistant ceramic compounds are tabulated. The ther- 
mal stresses and heat throughout capacities for nine of these 
compounds are estimated for conditions of steady heat flow and 
uniform heat generation in the temperature range of 1500 to 
2500 F. The compounds studied have macroscopic thermal- 
neutron-absorption cross sections lower than 0.2 per centimeter. 
Data concerning the high-temperature stability of uranium com- 
pounds are tabulated for those with melting points above 
450 F. C. G. Harman, E. F. Ferrell, H. E. Wagner. and 
J. F. Quirk. U.S. Atomic Energy Commission, BMI-787, Dec. 
1, 1952, 39 pp. (LC mi $3.00, ph $6.30). 


On the Ground Frequency of a Vibrating Membrane: Lower 
nds and Maximum Principle. Whereas upper bounds are 
provided by Rayleigh’s minimum principle, a method for getting 
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arbitrarily good lower bounds is developed here and illustrated 
by an intuitive physical interpretation and by some numerical 
examples. This maximum principle applies also to the lowest 
energy level of Schrodinger’s equation; it is closely related to 
Thomson's principle of boundary value problems, and to the 
papers of Picard, Boggio, Payne, Weinberger, and Protter. (In 


French.) Sur la fréquence fondamentale d'une membrane 
vibrante: Evaluations par défaut et principle de maximum. 
Joseph Hersch. Journal de Mathématiques et de Physique Ap- 
pliquées (ZAMP), v. 11, No. 5, 1960, pp. 387-413. 


Some Physical Properties of Martensitic Stainless Steels. 
Surveys Types 403, 410, 414, 416, 420, 422, 431, 440, and 
USS 12 MoV. Includes data on chemical composition; density; 
melting point range; specific heat; magnetic, thermal, and elec- 
trical characteristics; Poisson’s ratio; and moduli of elasticity 
and rigidity. J. G. Hoag and D. B. Roach. PB 161218: Defense 
Metals Information Center, DMIC Memorandum 68, Sept. 28, 
1960, 30 pp. (OTS $0.50). 


A Radiometric Method for Determination of Magnesium 
Oxide in Portland Cement. Describes method applicable to 
any cement or cement raw material containing magnesium, 
provided certain interfering cations are removed prior to analy- 
sis. J. E. Howes, Jr.. C. T. Brown, D. N. Sunderman, M. 
Pobereskin, and P. Schall. Paper from “Symposium on Ap- 
plied Radiation and Radioisotope Test Methods”, Special Tech. 
nical Publication No. 268, 1959. American Society for Testing 
Materials. 


The in Situ Polymerization of Ethylene Ureas and Ethylene 
Amides Within the Fibers of Cotton. A study of various 
diaziridiny! compounds such as those obtained by reacting 
ethylene imine with organic diisocyanates, diacid chlorides, and 
bischloroformates were tested as potential cross-linking agents 
for cotton cellulose to produce “minimum care” or “wash-wear” 
fabric finishes. Over 25 different aziridinyl compounds were pre- 
pared experimentally and screened for utility on the basis of 
water solubility and effect on such fabric properties as crease- 
recovery angle, tear strength, breaking strength and elongation, 
flex abrasion, washfastness, and chlorine retention. While these 
particular diaziridinyl finishes impart considerable crease resist- 
ance to cotton cloth, they were found to generally cause less 
impairment of other fabric properties than an experimentally 
applied commercial polymethylol cotton finish. F. B. Jones, 
H. G. Hammon, R. 1. Leininger. and R. G. Heiligmann, Tex- 
tile Research Journal, vy. 31, Jan. 1961, pp. 57-65. 


A Simple Experimental Method for Determining Effective 
Threshold Energies and Cross Sections. A facility was de- 
signed and fabricated to study fast neutron activation techniques. 
With it, the neutron-energy spectrum from the BRR can be 
modified by means of liquids or solids surrounding the specimen 
at the irradiation position. The resonance and fast neutron flux 
and energy spectra were measured as a function of distance 
through air, water, and monisopropy! biphenyl (oil) with 
threshold detectors whose threshold energies are well known. 
Traverses were then made with foils whose reaction threshold 
energies and effective cross sections are not well established. By 
plotting the slope of the curves for corrected-saturation activity 
versus distance against neutron energy for all reactions, the 
threshold energies of the unknown reactions were determined. 
Since the neutron spectrum had been accurately determined 
with known threshold detectors, the effective cross sections of 
the new detectors could be evaluated by dividing their saturated 
activity by the number of neutrons above their threshold 
energies. Richard G. Jung, Harold M. Epstein, and Joel W. 
Chastain, Jr. U.S. Atomic Energy Commission, BMI-1486, 
Dec. 15, 1960, 28 pp. (OTS $0.75). 


Purification Reactions of Tantalum During Vacuum Sinter- 
ing. The purification of commercial-grade tantalum powder by 
vacuum sintering in the temperature range 2600 to 2860 C was 
investigated. Mixtures of tantalum oxide and tantalum carbide 
were sintered at 1800 and 2200 C. Tantalum bars containing 
1% additions of oxygen, nitrogen and carbon were sintered in the 
range 1800 to 2600 C. Analyses were conducted on the sintered 
mixtures to determine the extent of removal of oxygen, nitrogen 
and carbon at each sintering condition. The mechanism for re- 
moval of each impurity, and the conditions necessary for pre- 
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paring ductile tantalum by vacuum sintering are discussed. 
W. D. Klopp, D. J. Maykuth, H. R. Ogden, and R. 1. Jaffee. 
American Institute of Mining, Metallurgical, and Petroleum En- 
gineers, Transactions, Metallurgical Society, v. 218, No. 6, Dec. 
1960, p. 971-977. 


A Cosmological Theory of the Solar System. A Four-Dimen- 
sional Approach. Investigates the hypothesis that our three- 
dimensional universe, which appears to extend indefinitely in 
all directions, is really finite but derives its apparently infinite 
size from curvature in a four-dimensional space, in the same 
way that the two-dimensional surface of a sphere owes its 
lack of a boundary to curvature in the third dimension. 
Bertrand A. Landry. Main Currents in Modern Thought, v. 17, 
No. 3, Jan. - Feb. 1961, pp. 59-61. 


Computers. II. Applications in Chemical Processing. The 
process industries will use more computers for eliminating pilot 
lants, designing equipment, estimating costs, maximizing pro- 
ts, and controlling automatic plants. Alexis W. Lemmon, Jr. 
and Benjamin B. Gordon. Industrial Research, y. 2, No. 6, 
Dec. 1960-Jan. 1961, p. 20-25. 


Welding of Columbium and Columbium Alloys. Compiles, 
reviews, and evaluates available unclassified information. Un- 
alloyed columbium is noted for being readily weldable by 
techniques developed for welding similar metals such as Ti. 
However, unalloyed Cb is verse weak at the desired service 
temperatures and also has poor oxidation resistance. Most of the 
alloys that are stronger and more oxidation resistant are also 
less weldable may present serious welding problems. W. J. 
Lepkowski, R. E. Monroe, and P. J. Rieppel. PB 161219; 
Battelle Memorial Institute, Defense Metals Information Center, 


DMIC Memorandum 69, Oct. 24, 1960, 28 pp. (OTS $0.50). 


Research and Gray Iron Castings. The vital need for research 
by the gray iron foundry industry is pointed up in this article 

ed on a talk presented at the annual meeting of the Gray 
Iron Founders’ Society last October. H. W. Lownie, Jr. 
Foundry, v. 89, Mar. 1961, pp. 94-99. 


Heat Treatable Copper Alloys. Major commercial interest in 
heat treatable copper-base alloys centers around five alloy 
groups: Be-Cu, Cr-Cu, Zr-Cu, Ni-Sn bronze and Al bronze. The 

rst three are high strength, high electrical conductivity alloys. 
Nickel-tin bronzes are applied as pressure tight fittings and 
heavy duty bearings. Aluminum bronzes have an impressive 
combination of toughness, corrosion resistance and wear resist- 
ance. Discusses characteristics, heat treatment, and applications 
of these alloys. D. C. Ludwigson and R. J. Nekervis. Materials 
in Design Engineering, v. 53, No. 1, Jan. 1961, pp. 84-88. 


Current Nickel-Base High-Temperature Alloys. Deals with 
the physical metallurgy of nickel-base alloys used in high- 
strength, high-temperature applications. C. H. Lund. PB 
161223; Battelle Memorial Institute, Defense Metals Informa- 
tion Center, DMIC Memorandum 73, Nov. 17, 1960, 10 pp. 
(OTS $0.50). 


The Effects of Alloying Elements in Titanium. Vol. A. 
Constitution. Available information on the constitution and 
structure of binary and ternary alloys of titanium is presented. 
Phase diagrams are presented for 37 binary alloys, and partial 
information is presented for 14 others, as well as for 67 ternary 
titanium-alloy systems. D. J. Maykuth, H. R. Ogden, and R. 
I. Jaffee. PB 151094; Battelle Memorial Institute, Defense Met- 
als Information Center, DMIC Report No. 136 A, September 15, 
1960, 234 pp. (OTS $3.50). 


Joining of Tungsten. Reviews existing information on joining 
by welding and brazing. Enumerates known techniques, known 
metallurgical effects which have a bearing on joining, and ap- 
plications currently being investigated. R. E. Monroe. PB 
161224; Battelle Memoria! Institute, Defense Metals Informa- 
tion Center, DMIC Memorandum 74, Nov. 24, 1960, 8 pp. 
(OTS $0.50). 


Physical and Mechanical Properties of the Cobalt-Chro- 
mium-Tungsten Alloy W1-52. Includes applications, specifica- 
tions and nomenclature, fabrication, oxidation resistance, hard- 
ness, and stress-rupture and creep properties. F. R. Morral and 


H. J. Wagner. PB 161216; Defense Metals Information Center 
DMIC Memorandum 66, Sept. 22, 1960, 19 pp. (OTS $0.50). 


Statistical Analysis of Tensile Properties of Heat-Treated 
Ti-4A1-3Mo-1V Sheet. Some of the data developed through 
Phase I of the Titanium-Alloy Sheet-Rolling Program are 
analyzed statistically to determine the magnitude of the varia. 
tion in the tensile properties and the relation between these 
properties and some of the processing variables. H. R. Ogden, 
G. H. Beatty, and A. E. Mace. PB 151095; Battelle Memoria] 
Institute, Defense Metals Information Center, DMIC Report No, 
461, Sept. 16, 1960, 45 pp. (OTS $1.25). 


Preparation and Properties of UO. Cermet Fuels. Sintering, 
hot-press forging, and gas-pressure bonding were evaluated as 
techniques for preparing cermet fuel materials containing 
least 60 vol. € UO. and having a minimum density of 90% of 
theoretical. Minus 325-mesh Cr, Mo, Nb, and type 302B stain. 
less steel were employed as matrix materials. Hydrothermal and 
spherical UO. powders were evaluated. By direct comparison 
the cermets were superior in strength to UO». Strength, which 
was measured by bend and compression tests, was density 
dependent. Thermal-conductivity values for the cermets were far 
higher than values for UO... Stan J. Paprocki, Donald I, 
Keller, George W. Cunningham, and Donald E. Kizer. US. 
Atomic Energy Commission, BMI-1487, Dec. 19, 1960, 64 pp. 
(OTS $1.75). 


Development of Corrosion-Resistant Alloys for Use as Con. 
tainer Materials for Decladding Solutions or as Welding Al. 
loys. Twenty-four experimental alloys were developed and 
evaluated as container materials or welding alloys for use with 
Sulfex and Niflex decladding solutions. The most promising 
alloys were based on either 45 w/o Ni-22 w/o Cr or 50 w/o 
Ni-25 w/o Cr, with at least 6 w/o Mo, and 1 w/o Ti, 06 
w/o Mn, 0.4 w/o Si, 0.02 w/o C, and balance Fe. The alloy 
most resistant to both solutions contained 6 w/o Mo and 1 w/o 
Cu in the 50 w/o Ni-25 w/o Cr base. Charles L. Peterson, 
David C. Drennen, Merritt E. Langston, A. M. Hall, and 
Walter K. Boyd. U.S. Atomic Energy Commission, BMI-1459, 
Aug. 8, 1960, 62 pp. (OTS $1.50). 


on the Development of Uranium Carbide-Type 
Fuels. Phase II report on the AEC Fuel-Cycle Program. Frank 
A. Rough and Walston Chubb, editors. U.S. Atomic Energy 
Commission, BMI-1488, Dec. 27, 1960, 62 pp. (OTS $1.50). 


Cold-Crucible Induction Melting of Reactive Metals. Most re- 
active metals are currently produced by the consumable-elec- 
trode process. Research and development of a cold crucible for 
induction melting has demonstrated that the process is tech- 
nically feasible. Discusses the objectives, investigations, and 
the results of the initial research program carried out at Battelle 
Memorial Institute. G. H. Schippereit, A. F. Leatherman, and 
D. Evers. Journal of Metals, v. 13, Feb. 1961, pp. 140-143. 


Explosive Metalworking. Practical aspects of theory and ap 
plication are discussed together with specific examples of e 
plosive forming, explosive compaction of metal powders, 

explosive welding. Explosive techniques are also being used to 
perform surface hardening, cutting, forging, and punching 
Charles C. Simons. Light Metal Age, v. 19, Feb. 1961, pp. 48 


Powder Metallurgy. Surveys recent advances in powder pro 
duction, particle-size determination, compaction, and_ bonding 
carbides to steel. J. R. Van Orsdel. Journal of Metals, v. 12 
Jan. 1960, p. 50-51. 


Effect of High Pressure on Electrical Properties of NiO, 
CoO, CuO, and Cu:O. The effect of pressure on electrical 


resistance and Seebeck coefficient at or near room temperature | 


was determined. Equations relating the Seebeck coefficient to 
hole concentration were used to calculate the effect of pressure 
on hole mobility. In all materials examined, hole mobility was 
decreased by pressures to 60,000 atm. It is proposed that i 
NiO, CoO, and CuO, the decreased hole mobility with pressutt 
was due to a decrease in diffusion rate of self-trapped holes 
The explanation for pressure effects in CucO may be more com 
plicated since Cu:O is generally regarded as a wide-band sem 
conductor. A. P. Young, W. B. Wilson, and C. M. Schwarts 
Physical Review, v. 121, ser. 2, no. 1, Jan. 1, 1961, p. 77-82 
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ADMINISTRATION AND PHILOSOPHY 
OF RESEARCH 


* The Organization of Research and Engineering Ac- 
tivities at Deleo Radio Division. Progress and refinement of 
research and engineering programs are perpetual assignments 
for the management of any industrial activity. Tomorrow's en- 
gineer and scientist will be expected to explore many new 
technological avenues in order to solve the demands for com- 
plex, but reliable, electronic products. James H. Guyton and 
Frank E. Jaumot, Jr. General Motors Engineering Journal, v. 
8, no. 1, Jan.-Feb.-Mar. 1961, p. 24-30. 


Federal Funds for Science. The Federal Research and 
Development Budget Fiscal Years 1959, 1960, and 1961. 
v. IX, 89 pp. 1960. National Science Foundation. (Q180.U5 
N2If Vis.) 


* The Research Director and His People. Suggests that 
relationship between a research director and his people has 
many facets—some complex—some simple. On-the-job training, 
orientation, sources of information, recognition and reward, anc 
continued coaching are advised. P. J. Keating, Jr. Research 
Management, v. 4, no. 1, Spring 1961, p. 23-30. 


National Science Foundation 10th Annual Report, 1960. 
Presents program activities of the National Science Foundation. 
Includes statistics on the National Research and Development 
Effort 1953-1960 as well as more general information. 310 pp. 
1961. Supt. of Documents, U. S. Government Printing Office, 
Washington, D. C. ( Pamphlet file ) 


Looking Ahead With Research. Examples of how basic re- 
search has aided the foundry industry. Howard F. Taylor. 
Foundry, v. 89, Mar. 1961, p. 99-101. 


Industrial Research Laboratories of the United States. 
A new edition of a standard reference work presents detailed 
information on the activities of 5,420 laboratories in 4,145 
industrial firms and other organizations. Provides a personal- 
name index of approximately 20,000 individuals engaged in 
research. John H. Gribbin and Sue Singer Krogfus, com- 
pilers. 11th Ed. 698 pp. 1960. National Academy of Sciences, 
Washington, D. C. (T13 R3lill Directory Shelf) 


Whither Aerospace Industry Research Management? 
Competent research management is necessary to preserve a 
advance the concept of research as an essential foundation for 
the survival of national and social, as well as industrial, areas 
of interest. Lewis A. Rodert. Aero/Space Engineering, v. 20, 
Mar. 1961, p. 24 + 3 pages. 


Increasing the Effectiveness of Western Science. Recom- 
mends national planning and support of science, increasing 
quality and numbers of scientists and technicians, eliminating 
obstacles to research by national action, and international re- 
search cooperation. 18 pp. 1960. Fondation Universitaire, Brus- 
sels. (Q181 F73i) 


Staffing the R/D Organization. Recruiting and maintaining 
a top-notch R/D staff is discussed in this second, and conclud- 
ing, article from a talk presented at the Engineering Institute on 
“Optimizing Research Performance,” December 8-9, 1960. Mer- 
ritt A. Williamson. Research /Development, y. 12, Mar. 1961, 
p. 75 + 5 pages. 


* The Essential Triangle; Scientist, Engineer, and En- 
gineering Technician. The boundaries between the work of 
the scientist, the engineer and the engineering technician are 
not sharply defined. Each makes important contributions toward 
America’s industrial and economic progress. O. S. Hulley. Tool 
and Manufacturing Engineer, v. 46, no. 3, Mar. 1961, p. 63-66. 


* Some Experiences With Manpower and Equipment in a 
Research Organization. Aims at showing the complexities of a 
research organization from the point-of-view of obtaining the 
best profitability from the labor and facilities which are avail- 
able. A. H. Wells, L. W. Causer, and N. C. Underwood. Pulp 
and Paper Magazine of Canada, vy. 62, Feb. 1961, p. T82-T88. 


© Asterisks mark items that may be used in the Battelle Library only. None 
of the unbound materials listed are available for interlibrary loan. 
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* The I-R 1961 Forecast: $14-Billion for Research. The na- 
tion’s estimated $14-billion research and development budget 
probably will be spent in 1961 as follows: R&D performed by 
industry, financed by government—$5.2-billion; government in- 
ternal research and development—$2.2-billion; universities and 
other nonprofit institutes—$1.6-billion; and R&D financed by in- 
dustry—$5.0-billion. Victor J. Danilov. Industrial Research, v. 
8, no. 1, Feb.-Mar. 1961, p. 13-19. 


AERONAUTICAL AND 
ASTRONAUTICAL ENGINEERING 


The Buckling of Thin Spherical Shells. Precise numerical 
solutions are obtained for the energy and equilibrium equations 
given by Th. von Karman and H. S. Tsien for thin spherical 
shells under uniform external pressure. The method of solution 
employs a power series expansion to move away from the 
singularity at the initial boundary, and a step-by-step integra- 
tion procedure throughout the desired angle opening of the 
shell. The solutions indicate clearly the behavior of the shell 
in both the pre-buckled and post-buckled states, and vield dis- 
tinct values for the upper and lower buckling loads. F. J. 
Murray and Frank W. Wright. Journal of the Aero/Space 
Sciences, v. 28, Mar. 1961, p. 223-236. 


A Theory of the Sound From Jets and Other Flows in 
Terms of Simple Sources. The elementary generators of flow 
noise are pictured as source-like pulsations of the moving fluid 
elements in response to the local inertially-produced pressure 
fluctuations, p‘°). The acoustic source strength is ~D*p(°)/ 
Dt*. The sources, although individually nondirectional, jointly 
yield a directionality for the radiated sound from jets; it arises 
in part from convection of the sources and in part from refrac- 
tion by the mean shear flow. Use of the two-point convariance 
of source strength with retarded time provides a formalism 
for treating the convective effects. The formalism is applied to 
simulated jets to calculate convective spectrum effects in the 
source field, Doppler shifts in the far field, and over-all direc- 
tionality of the radiated sound for both static and subsonically 
moving jets. H. S. Ribner. Toronto University, Institute of 
Aerophysics, UTIA Report No. 67, July 1960, 94 pp. (TL570 
T64.84a Vis.) 


A Systems Analysis of Fast Manned Flights to Venus and 
Mars. I. Mission Philosophy, Life Support, Scientific Re- 
connaissance, and Prototype Vehicle Layout. Il. Storage 
of Liquid and Solid Hydrogen on Nuclear-Powered Inter- 
planetary Vehicles. Krafft A. Ehricke. ASME, Transactions, 
Series B, Journal of Engineering for Industry, v. 83, no. 1, 
Feb. 1961, p. 1-28. 


Dynamic Airloads and Aeroelastic Problems at Entry 
Mach Numbers. During the process of entering planetary 
atmospheres, space vehicles may encounter their largest flight 
dynamic pressures at very high Mach numbers. The most 
severe aeroelastic phenomena may, therefore, occur at hyper- 
sonic speeds, and a need exists for reliable methods of dynamic 
airload prediction in this range. Two approximate techniques 
are described, which hold promise of supplying such informa- 
tion for two- and three-dimensional pointed bodies of rather 
general shape. Garabed Zartarian, Pao Tan Hsu, and Holt 
Ashley. Journal of the Aero/Space Sciences, v. 28, Mar. 1961, 
p. 209-222. 
Supersonic Panel Flutter of a Cylindrical Shell of Finite 
Length. The aerodynamic term is found for a finite cylinder 
and the corresponding shell equation is an integro-differential 

uation of fourth or eighth order. This is very difficult to 
solve as it stands, but can be reduced to a differential equation 
by means of a plausible assumption about the behavior of the 
aerodynamic term. This simplified equation is solved here 
and results are compared with those of earlier calculations. In 
general, it is found that the use of a more realistic aerodynamic 
term leads to higher estimates of critical flutter Mach numbers. 
Maurice Holt and Sainsbury L. Strack. Journal of the Aero/ 
Space Sciences, vy. 28, Mar. 1961, p. 197-208. 


Some Aspects of Nonequilibrium Flows. The thermo- 
dynamics of a vibrational relaxing gas are discussed. The con- 
ditions for simulating flows are noted. Crocco’s theorem and 
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the characteristic equations are derived. A simple method of 
obtaining the initial gradients of the flow_variables behind , 
shock is shown. These gradients are used in discussing two 
particular flows. An exact solution for flow over a cusped body / 
is obtained. Flow over a wedge near the tip and far from the | 
tip is considered. It is found that far from the tip a boundary. ? 


layer-type phenomenon occurs. Raymond Sedney. Journal of 
the Aero/Space Sciences, v. 28, Mar. 1961, p. 189 + 8 pages, | 


Creep Collapse of Long Cylindrical Shells Under High 
Temperature and External Pressure. Describes theory and 
tests of the creep collapse of long, thin aluminum-alloy cylip. 
ders under external radial pressure. Steady-state creep is as. 
sumed in the theoretical derivation. The test temperatures were 
between 300 and 500F. The collapse time for each cylinder { 
was calculated theoretically. Agreement between theoretical 
and test results was fair. Thein Wah and R. Kirk Gregory, ‘ 
Journal of the Aero/Space Sciences, v. 28, Mar. 1961, p. 177 4 
12 pages. 


* Vibration of Missiles. I. Vibration of Missiles Accele. / 
rating Along Initial Trajectories. The free and harmonically | 
forced flexural vibrations of missiles accelerating along initial ‘ 
trajectories are considered. A general matric formulation js 
given for the problem whereby the effects of variable inertial } 
axial loads along the missile length, variable stiffness and 
material properties, variable mass, variable mass moment of 
inertia, variable shear stiffness, and variably, distributed forcing 
functions are treated. The matric formulation of the problem ) 
is in standard eigenvalue form and no special coding will be | 
required for organizations that currently are solving eigenvalue 

problems on electronic digital computers. H. L. Cox. Aircraft } 
Engineering, v. 33, Jan. 1961, p. 2 + 5 pages. 


Methods for the Control of Satellites and Space Vehicles, 
v. I. Sensing and Actuating Methods. A survey of sensors + 
and actuators for the attitude control of space vehicles is pre- 
sented with emphasis on the devices which presently appear to } 
possess the greatest potential. Brief descriptions of each device 
are given along with published references where additional 
information can be obtained. Some of the newer sensing and 
actuating techniques, on which published information is inade- } 
quate, are analyzed in some detail. Recommendations regarding 
sensors and actuators are made and some development prob- 
lems are described. Robert E. Roberson, editor. U. S. Air 
Force, Wright Air Development Division, WADD Technical 
Report 60-643, July 31, 1960, Sections individually paged. 
(TL507 Un3.18w Vis.) 


Methods for the Control of Satellites and Space Vehicles. 
v. Il. Control System Mechanization and Analysis. Informa- 
tion of importance to the synthesis of space vehicle attitude 
control systems is presented. This includes: survey of recent | 
sublished literature on complete attitude control systems, ab 
some survey of the aspects of control theory which may 
be of particular interest for space vehicle attitude control, de _ 
velopment of the basic attitude equations of motion, investiga 


tion of inertial actuator tradeoffs, some basic studies in sy 
thesis, and system response studies with the analog computer. 
Robert E. Roberson, editor. U. S. Air Force, Wright Air | 
Development Division, WADD Technical Report 60-643, July 
31, 1960, Sections individually paged. (TL507 Un3.18w Vis. 
* Predicting Temperature Rises Due to Aerodynamic Heat- ” 
ing. Describes how trajectory data is used to calculate the 
distribution of temperature throughout the radome of a missile. 
The problem divides itself into two parts, one being the solution 
of the heat conduction equation within the medium of the 
radome, the second being the solution of the boundary condi 
tion at the surface. The method is easily applied to many othet 
problems where a medium is heated by forced convection and 
in fact three independent problems have been solved using 7 
the method described here. D. Readshaw. Aircraft Engineering, 
v. 33, Jan. 1961, p. 8 + 3 pages. i 


* Calculation of Supersonic Aerodynamic Influence Mat 
rices. Describes a routine for calculating supersonic aerody 
namic influence matrics, which is suitable for the digital com 
puter. The method is first applied to a wing with straight 
leading edges, streamwise tips and a supersonic trailing edge 
Then, an extension is given which enables wings of arbitrary 
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planform (including those with subsonic trailing edges) to be 
treated without revision of the original programme 


i 

Hallstaff. Aircraft Engineering, vy. 33, Jan. 1961, p. 16-19 

Lunar Surface Vehicles. Lewrence L. Hofstein and An- 
gelo W. Cacciola. Astronautics, v. 6, Feb. 1961, p. 36 + 4 
pages. 
* Controlling Ballistic Missiles. I. An introduction discussing 
the importance of integrated design. K. C. Garner, Control, \ 
4 no. 32, Feb. 1961, p. 98-100 

Experimental Investigation of the Buckling Instability of 


Monocoque Shells. Results are presented for an initial phase of 
1 stability s udy of trun ited conical seccvoions which have been 


subjected to combinations of axial load and latera pressure \ 
series of roll-formed and butt-welded truncated luminum 
conical shells with aio base ingie have beon teste d. Buc kle 
} lit laterals ] | 
modes for aXial-load condition alone, lateral pressure 


and combinations of these loading conditions are described. In 
teraction curves for the conditions investigated are given. R. H. 
Homewood. A. C. Brine. and Aldie EF. Johnson, Jr. Experi- 


mental Mechanics, v. 1, Mar. 1951, p. 88-96 


Ejectable-Nose Escape Capsule. High-pe 


Supersonic 
| 
and eventually space raft) call for more than 


formance aircraft 
successful escape the need is for 
not with cumbersome clothing, but with a « 
survival. Mell D. Cassidy and Phillip J. Sullivan. Acro Space 
Engineering, v. 20, Mar. 1961, p. 14 10 pages. 


protection trom environment, 
ipsule equipped for 


Response of Plates of Moving Shoeks. General expressions 
for plate responses tO pressure variations are at rive d in terms 


} | | | 1.3 } 

of generalized coordinates associated with the plate norma 
! 
mode shapes. The expressions are then specialized for moving 
pressure discontinuities which COITeS} mad to shocks he 
responses of simply sup] orted rectangular piates to uniformly 
! } 

moving and to sinusoidally oscillating shocks are determined in 
detail for shocks parallel to a pair of edges. The importancs 
ot the mechanisms ol racce-matching force-resonance, and 
moment-resonance, is established. Erie E, Ungar. Aero. Space 
Engineering, v. 20, Mar. 1961, p. 16 7 pages. 


* Vibration of Missiles. The free and harmonically forced 
flexural vibrations of missiles resting on fixed or mobile launch 
platforms are considered. A general matric formulation is given 
for the problem in which the effects of variable boundary cond 


variable axial loads along the missil 


tions at the base support, 


length, variable stiffness and material properues, Var ible mass, 


variable mass moment of ineroula, \V iriable shear stifiness, and 
variably distributed forcing functions are tre ited. The problem 
1S matrically formulated im St undard eigenvalu form and no 


special coding should be required for organizations that are 


currently solving eigenvalue problems on electronic digital com 
puters. For a particular pl tblem only fundamental data are 
needed for filling in the element locations of the 
volved, and almost all lculations are performed within th 
computer, The matric formulation presented herein is also valid 
tor partially ind comph ely restrained cantilever beams. H. L. 


Cox. Aircraft Engineering, v. 33, Feb. 1961, p. 48-55. 


matrices in 


* The Analysis of Fuselages of Arbitrary Cross-Section and 
Taper. The conditioning of the redundancy equations is dis 
cussed and a method is given for drastically reducing any 
serious coupling he tween re dundan originating at 
the same ring station. Making use of the latent root programm 
of the computer, a revised transformation matrix, for the de- 
finition of the t] 
specific cross-sectional 
markedly non-circular. The method is illustrated by application 
toa number of sample cases. Coupling between redundancies at 
different Ting stations is also d SCUISS( dl but is not couside re d to 
flexibility. 
33, Feb. 


primary redundan ics, IS developed for 


shape and geometry when this is 


be serious except with unusual patterns of fram 
J. H. Argyris and S. Kelsey. Aircraft Engineering, v. 
1961, p. 34-45. 

; Minimum Drag Thin Triangular Wing in Supersonic 
Flow. The consideration of the general expression of the axial 
disturbance v« locity under a form given in our previous papers 
has made it possible to svstematize the calculations in such a 
manner that the study of the minimum drag triangular wing 
fitted with separation ridge depends on the performing of a 
single type of integral, which was denoted by Ix. The applica- 
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tion of the method to a series of wings currently used is in- 
luded. Elie Carafoli and Adriana Nastase. Reoue de Mécani- 
que Appliquée, v. 5, no. 5, 1960, p. 581-597. 

Acrodynamics. I. With respect to supersonic transport air- 
craft, the paper considers the effect that geometric changes have 
n the off-design flight conditions. M. G. Wilde. Royal Aero- 


nautical Society, Journal, v. 65, Feb. 1961, p. 75-79. 


Kinetic Heating in Relation to Structural Integrity. At- 
tention is concentrated on the Mach 2 class of airplane con- 
structed largely of aluminum alloy. David James. Royal Aero- 
nautical Society, Journal, v. 65, Feb. 1961, p. 80-82. 


A High Temperature Decompression Chamber for De- 
veloping Aircraft Environmental Control Systems. Discusses 
design and layout of the chamber and associated installations 
and plants, with special reference to control of environmental 
condition within aircraft compartments; and testing necessary 
systems. O. D. Furlong. Royal Aeronautical Society, Journal, 


v. 65, Feb. 1961, p. 111-126 


Seminar Proceedings. Tracking Programs and Orbit De- 
termination, February 23-26, 1960. 208 pp. 1960. California 
Institute of Technology, Pasadena, Calif. (TL796 C12.4t Over. ) 


AGRICULTURE 


Multi-Resistant Aedes aegypti in Puerto Rico and Virgin 
Islands. DDT-dieldrin resistance is not simply a laboratory 
phenomenon but is general in Puerto Rico. Irving Fox and 
lleana Garcia-Moll, Science, vy. 133, Mar. 3, 1961, p, 646-647. 


Stability of Variety Response to Extensive Variations of 
Environment and Field Pilot Design. Raw data supplied by 
the tests were subjected to three different statistical treatments: 
factor analy SIS, Mane analy sis and the SD analysis (developed 
idea of stability of relative 


by the authors and based on the 
rhere was close correspond- 


rank in like islands of variation). 
ence of the rankings of the varieties provided by each of the 
three treatments. Classical procedures employed for compari- 
sons during the tests provided inaccurate or ambiguous results. 
B. J. Hoyle and G. A. Baker. Hilgardia, vy. 30, no. 15, Jan. 
1961, p. 365-394 + Appendices. 


Wet-Milling High-Amylose Corn Containing 66- to 68- 
Percent-Amylose Starch, A hybrid with starch containing 66.7% 
amylose, exhibited extremely good wet-milling characteristics, 
contrary to a pre viously apparent pattern ol increasingly poor 
processing as the amylose content of corn increased. The re- 
covery ot 82.7% of the starch present was ove! 10% greater than 
the amount recovered from corn containing 57%-amylose starch, 
Differences in genetic background probably account for the 
marked improvement in processing characteristics of this new 
corn. R. A, Anderson, C. Vojnovich, and E. L. Griffin, Jr. 
Cereal Chemistry, v. 35, no. 1, Jan. 1961, p. 84-93. 


Further Studies of Integrated Control Methods Against 
the Egyptian Alfalfa Weevil in California. Vernon M. Stern, 
Journal of Economic Entomology, v. 54, no. 1, Feb. 1961, p. 
50-55. 

Studies of an Integrated Control System for Hornworms 
on Tobacco. A system of integrated biological and insecticidal 
control adjusted to meet local conditions is suggested. F. R. 
Lawson, R. L. Rabb, F. E. Guthrie, and T. G. Bowery. Jour- 
nal of Economic Entomology, v. 54, no. 1, Feb. 1961, p. 93-97. 


An Ecological Approach to the Insecticide Problem. David 
Pimentel. Journal of Economic Entomology, vy. 54, no. 1, Feb. 
1961, p. 108-114. 


Field Studies on the Control of Resistant House Flies. 
H. B. Weinburgh, J. W. Kilpatrick, and H. F. Schoof. Jour- 
nal of Economic Entomology, yv. 54, no. 1, Feb. 1961, p. 
114-116. 


The Role of Attractants in the Recent Mediterranean 
Fruit Fly Eradication Program in Florida. The manpower 
required in 1956-57 was more than 85% less than in 1929 be- 
cause of the avialability of highly effective lures, plastic traps, 
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and bait sprays. Eradication was achieved with a minimum of 
removal and destruction of ripening fruit and little adverse 
effect on Florida’s agricultural economy. L. F. Steiner, G. G. 
Rohwer, Ed L. Ayers, and L. D. Christenson. Journal of 
Economic Entomology, v. 54, no. 1, Feb. 1961, p. 30-35. 


BIOCHEMISTRY AND BIOPHYSICS 


Separation of Univalent Fragments of Rabbit Antibody 
by Reduction of a Single, Labile Disulphide Bond. A. Niso- 
noff, G. Markus, and F, C. Wissler. Nature, y. 189, Jan. 28, 
1961, p. 293-295. 


* Genetics and Biochemical Genetics in the Institutes of 
the Kaiser-Wilhelm Society and the Max-Planck Society. 
A review of recent projects. (In German.) Genetik und bio- 
chemische Genetik in den Instituten der Kaiser-Wilhelm- 
Gesellschaft und der Max-Planck-Gesellschaft. H. Friedrich- 
Freksa. Naturwissenschaften, v. 48, no. 1, Jan. 1961, p. 10-22. 


* A Study of Radiosensitive and Radioresistant Mutants 
of Escherichia coli Strain B. Ruth F. Hill and Eva Simson. 
a of General Microbiology, v. 24, no. 1, Jan. 1961, 
p. 1-14. 


Biochemistry of Heredity: A General Hypothesis. The 
author reports new findings on base ratios of DNA and RNA 
and thoroughly reviews earlier reports of the same nature. He 
concludes that the relationships found to exist between DNA, 
RNA and the histones are more than fortuitous, and that they 
suggest a number of concepts which may help to make genetic 
processes understandable in biochemical terms. The exchange 
of genetic information between DNA and RNA is carried out 
by one coding system in animal and plant somatic cells and 
by another in some unicellular organisms. The exchange of 
genetic information between DNA and RNA operates through 
a coding system which involves the formation of template 
single-strand RNA by the genetic activity of the duplex form 
of DNA. It may be possible, through single-strand coding, to 
reconcile the co-existence of wide differences in DNA composi- 
tion in certain micro-organisms with the known similarity of 
their protein, as both the DNA strands are theoretically able 
to act as the genetic templates. There is the interesting con- 
trast that the DNA base ratios of animals plants are 
remarkably uniform. The presence in ribosomes of histone-like 
proteins which are latent ribonucleases (and possibly deoxy- 
ribonucleases) may provide a mechanism for protecting tem- 
plate RNA while suppressing “free” RNA of different base 
composition. Virus nucleic acids in their duplex forms are 
usually found to have base compositions which are the “anti- 
thesis” of the corresponding nucleic acids of the host cells. 
This property may give them immunity to most of the depoly- 
merases of -the host cells, while, at the same time, ensuring 
their replication by association with a particular histone in the 
host cell. lan Leslie. Nature, v. 189, Jan. 28, 1961, p. 260-268. 


The Secretion of Antibody by Isolated Lymph Node Cells. 
The kinetics of secretion and ancillary data indicate that anti- 
body secretion is not a consequence of cell lysis and that the 
antibody-producing cell survives the secretory process. Ap- 
pear 50% of the secreted radioactive protein could be 
accounted for as antibody of a single specificity, suggesting 
that secretion is restricted to y-globulins. Ernst Helmreich, 
Milton Kern, and Herman N. Eisen. Journal of Biological 
Chemistry, v. 236, no. 2, Feb. 1961, p. 464-473. 


Relationships Between the Conformation of Ribonuclease 
and Its Reactivity Toward lodoacetate. The specific reaction 
of iodoacetate with one histidine residue in ribonuclease, which 
is known to occur in aqueous solution at pH 5.5, does not 
take place when the enzyme is dissolved in 8m _ urea or in 
4m guanidinium chloride. If the disulfide bonds of the 
are cleaved by oxidation with performic acid or by reduction 
with sodium borohydride, uliien of histidine in water at 
pH 5.5 can no longer be brought about. These results indicate 
that one of the four histidines is present in a unique environ- 
ment which is disrupted when the conformation of the native 
enzyme is altered by any of these several means. George R. 
Stark, William H. Stein, and Stanford Moore. Journal of 
Biological Chemistry, v. 236, no. 2, Feb. 1961, p. 436-442. 
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* The Use of Mammalian Cells to Evaluate the Effective. 
ness of Agents for Preventing Radiation Damage. Method 
Based on Formation of Clones and Monolayers. George & 
Kelley and Glynn P. Wheeler. Radiation Research, y. 14, yo, 
2, Feb. 1961, p. 174-183. ee 


* Phytoncide Properties of Essential Oils—Antibiotics jp 
Superior Plants. A paper read at the First Symposium on the 
Use of Antibiotics, held at Belgrade, July 1960. Jovan Tuca. 
and Essential Oil Record, v. 52, Feb. 196} 
p. 


* The Nature of a Virus-Induced Cellular Resistance to 
Rous Sarcoma Virus. Prior infection of a cell with RIF virys 
reduces the probability for successful infection by RSV by q 
factor of 40 or greater. Harry Rubin. Virology, v. 13, no. 2 
Feb. 1961, p. 200-206. : 


* Studies on the Mechanism of Action of Interferon. The 
hypothesis is presented that interferon acts by uncoupling 
nuclear oxidative phosphorylation. A. Isaacs, H. G. Klemperer, 
and Griselda Hitchcock. Virology, v. 13, no. 2, Feb. 196} 
p. 191-199. 


* Role of Metal-Binding in the Biological Activities of 
Drugs. Review. William O. Foye. Journal of Pharmaceutical 
Sciences, v. 50, Feb. 1961, p. 93-108. 


* Toxie and Protective Effects of Royal Jelly in Normal 
and Diseased Mice. A 0.l-ml quantity of royal jelly injected 
daily significantly shortened life span in mice previously jp- 
jected with Ehrlich’s ascites tumor or with a transplantable 
lymphatic leukemia from AKR mice. On the other hand, 0.1-n! 
royal jelly injected once a week significantly prolonged life in 
“high” leukemia” male AKR mice. Daily injection into normal 
mice of 0.l-ml royal jelly for several weeks significantly in- 
creased the weight of the adrenals and simultaneously sig- 
nificantly increased the weight of the lymphatic tissue, an action 
which distinguishes royal jelly from all other known adrenal- 
stimulating agents. B. Grad, V. A. Kral, and J. Berenson. 
Canadian Journal of Biochemistry and Physiology, v. 39, Feb. 
1961, p. 461-476. 


A Radiobiological Analogy Between Measles Virus and 
Temperate Phages. Paul H. Ackerman and Francis L. 
Black. National Academy of Sciences, Proceedings, v. 47, Feb. 
1961, p. 213-220. 


Formation of Heterozygotes by Annealing a Mixture of 
Transforming DNAs. Heat denaturation of a mixture of 
genetically different transforming DNAs from different stocks 
of Hemophilus influenzae followed by the annealing treatment 
recommended by Marmur and Lane led to the formation of 
heterozygotes, physical units carrying both genetic markers. 
A number of possible mechanisms for their formation have 
been considered. Roger M. Herriott. National Academy of 
Sciences, Proceedings, v. 47, Feb. 1961, p. 146-1553. 


Sequence Complementarity of T2-DNA and T2-Specific 
RNA. Experiments are described showing specific complex 
formation between single-stranded T2-DNA and the RNA 
synthesized subsequent to infection of E. coli with bacterio- 
phage T2. No such hybrid formation is observed with hetero- 
logous DNA even if it has the same over-all base composition 
as T2-DNA. It is concluded that T2-DNA and T2-specific 
RNA form hybrids because they possess complementary nucleo- 
tide sequences. The generality of the existence of complemen- 
tary RNA and its possible role as a carrier of information from 
the genetic material to the site of protein synthesis is brielly 
discussed. Benjamin D. Hall and S. Spiegelman. National 
Academy of Sciences, Proceedings, v. 47, Feb. 1961, p. 137-146. 


* The Antigenicity of Normal and Leukemic Human Lev- 
kocytes. A leukoagglutinin was formed in the serum of a nor- 
mal human subject who received 10 intravenous injections 

blood from a single patient with chronic myelogenous leukemia 
over a period oF 20 weeks. Coincident with development © 
the leukoagglutinin, first detectable one week after the fifth 
injection of leukemic blood, the normal subject experienc 

progressively more severe febrile reactions to the infusions an 
exhibited a characteristic pattern of leukocyte response—namely, 
an immediate transient leukopenia, followed by a leukocytosis 
which reached its peak around three hours and subsided to 
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normal within 12 hours. T. E. Brittingham and Hugh Chap- 
lin, Jr. Blood, v. 17, Feb. 1961, p. 139-165. 


An Introduction to the Biology of Micro-Organisms. A 
general introduction to the morphology, physiology and ecology 
of the major groups of micro-organisms, covering broadly a full 
university course in microbiology and suitable for students of 
the biological and agricultural sciences. Lilian E. Hawker, 
A. H. Linton, B. F. Folkes, and M, J. Carlile. 452 pp. 1960. 
St. Martin’s Press, New York. (QR41 H3li) 


Selective Toxicity. Discusses the biochemical differences 
between species which introduce the possibility of selectivity 
into toxicity. The nature of the bonds by which toxic agents 
combine with receptors is discussed, and full treatments given 
to the role of ionization and the significance of traces of heavy 
metals. The history and current development of chemotherapy 
is recorded. Adrien Albert. 2nd Ed. 233 pp. 1960. John Wiley 
& Sons, New York. (RM663 Al4s2) 


* The Reaction of Mustard Gas With the Purine Portion 
of Deoxyribonucleic Acid. Mustard gas was reacted with 
deoxyribonucleic acid at pH 7.4. The amount of alkali con- 
sumed during the reaction indicated that primary phosphory! 
groups were not alkylated. The reacted DNA was degraded to 
apurinic acid and apurine fraction. Examination of the latter 
showed that guanine was attacked to a much greater extent 
than adenine. I. G. Walker and W. J. Watson. Canadian 
Journal of Biochemistry and Physiology, v. 39, Feb. 1961, p. 
365-376. 

* Problem of the Atomic Structure of Biological Molecules. 
The application of the radiographic method to the study of 
the atomic structure of biological objects such as hemoglobin, 
insulin, etc., and the perspective of biocrystallography were 
examined. (In Russian.) Problema atomnogo stroeniia biolo- 
gicheskikh molecules. B. K. Vainstein. Akademiia Nauk SSSR, 
Vestnik, v. 30, no. 12, Dec. 1960, p. 20-26. 


Electromagnetic Radiation as a Tool in the Life Sciences. 
Tom Jaski and Charles Siisskind. Science, vy. 133, Feb. 17, 
1961, p. 443-447. 


* The Effects of Selected Antibiotics on Pure Cultures of 
Algae. Edward O. Hunter, Jr. and Ilda McVeigh. American 
Journal of Botany, v. 48, no. 2, Feb. 1961, p. 179-185. 


* A New Approach to the Separation and Purification of 
Peptides. Describes a new approach to the chromatographic 
fractionation of peptides which is based on small differences in 
the firmness of binding by the free-base form of cellulosic anion 
exchangers. Sam Yanari, Marguerite Volini, and Milton A. 
Mits. Biochimica et Biophysica Acta, v. 45, no. 3, Dec. 18, 
1960, p. 595-597. 


Mammary Cancer Induced by a Single Feeding of Poly- 
nuclear Hydrocarbons, and Its Suppression. A stoichiometric 
relationship exists between the dose of effective carcinogens and 
the rate of incidence of the tumors, together with their number. 
The present experiments demonstrate that mammary cancer, 
under the stated conditions, arises in a single step. Charles 
Huggins, Lorraine C. Grand, and Filomena P. Brillantes. 
Nature, v. 189, Jan. 21, 1961, p. 204-207. 


* Elucidation of Chains of Biological Synthesis by Means 

of Micro Organisms. (Jn German.) Aufklirung biologischer 

Syntheseketten an Mikroorganismen. H. Hellmann and F. 

a Angewandte Chemie, v. 73, no. 3, Feb. 7, 1961, p. 
-113. 


* Competitive Tolerance of Skin Homografts in Adult 
Separated Rat Parabionts. B. Nakié, V. Silobréié, Z. Nakié. 
and A, Bunarevié. British Journal of Experimental Pathology, 
v. 42, no. 1, Feb. 1961, p. 63-71 + 3 plates. 


* Selective Chemical Protection of the Intestine in Mice 
Irradiated With Superlethal Amounts of X-Rays. Adminis- 
tered orally, the aminoethylisothiourea-Thiogel mixture protects 
the intestine selectively and permits the irradiation of mice with 
amounts far beyond those causing hematopoietic death, without 
intestinal death. (In French.) Protection chimique élective de 
intestin chez des souris irradiées 4 doses supralétales de rayon. 

mond Latarjet, Odette Lartigue, and Edith Estienne. 
Comptes Hebdomadaires des Séances de TAcadémie des 
Sciences, vy. 252, no. 6, Feb. 6, 1961, p. 948-950. 


481 


Advances in Virus Research. Kenneth M. Smith and Max 
A, Lauffer, editors. y. Vil. 397 pp. 1960. Academic Press, 
New York. (QR360 Ad95 Vis. ) 


* Composition of Antibodies Against Acidic and Basic Azo- 
proteins. Rabbits were injected with azoproteins prepared by 
coupling bovine y-globulin with diazotized arsanilic acid, 
anthranilic acid, or p-aminophenyltrimethylammonium chloride. 
The antibodies to these three antigens were isolated, purified, 
and analyzed. Their amino acid composition did not differ 
significantly. They contained approximately 3% carbohydrate. 
Sidney Fleischer, et al. Archives of Biochemistry and Bio- 
physics, v. 92, no. 2, Feb. 1961, p. 329-332. 


* Shifting of the Maximum of Activity in the BR, Locus of 
Acricotopus lucidus As a Model for the Type of Operation 
of a Complex Locus. In spite of the difference in biological or- 
ganization and in the orders of magnitude of the genetically 
active structures, there is a resemblance of the BR, locus of 
Acricotopus with the complex loci of histidine and tryptophane 
synthesis of the bacterium Salmonella. Thus, the chromosome 
morphological conditions of the BR, locus and the gene- 
physiological conditions of the histidine and of the tryptophane 
locus agree in definite points. They have in common the linear 
sequence of locus-subunits which become physiologically active 
in a time sequence. Sequential photographs of salivary gland 
chromosome indicate sequential changes in puff development in 
the BR, locus of Acricotopus. (In German.) Das Wandern des 
Aktivitaitsmaximums im BR«-Locus von Acricotopus lucidus als 
Modell fiir die Wirkungsweise eines komplexen Locus. F. 
Melchelke. Naturwissenschaften, v. 48, no. 1, Jan. 1961, p. 29. 


* Abnormal Phage Proteins Synthesized in the Presence of 
Ribonuclease. Ribonuclease seem to act on the structure of 
ribonucleic acids which are responsible for specific phage protein 
structure. (In French.) Protéines anormales de phage syn- 
thétisées en présence de ribonucléase. R. Jeener, N. Dupont- 
Mairesse, and G. Vansanten. Biochimica et Biophysica Acta, 
v. 45, no. 3, Dec. 18, 1960, p. 606-608. 


CERAMICS AND CONCRETE 


Melting Points in the System PuO,.-U0.. The melting 
points of PuO, in H and He atmospheres were measured. The 
liquidus curve in the composition range of pure UO, to 80 mole 
% UOs was determined. Partial reduction of the PuO, occurred 
in H and resulted in a second unidentified phase in the cooled 
residue. S. W. Pijanowski and L. 8S. DeLuca. U. S. Atomic 
Energy Commission, KAPL-1957, Apr. 15, 1960, 5 pp. ( UF 767 
Un3.lka Contin. ) 


* Effects of the State of the Edges on the Thermal Shock 
Resistance of Plate Glass. Causes of rupture of non-tempered 
athermanous plate glasses as a result of solar heating were in- 
vestigated. Emphasis was put on the importance of the cutting 
process and of the removal of sharp edges. Grinding should be 
lengthwise and parallel to the ground joint. Complete grinding 
of the joint is almost useless since the cost is a function of the 
weight of glass removed. (In French.) Influence de état des 
bords sur la tenue aux chocs thermiques d'un volume de verre 
plan. R. Lambert. Verres et Réfractaires, vy. 14, no. 6, Nov.-Dec. 
1960, p. 333-339. 


* The Effect of Chemical Composition on the Strength and 
Static Fatigue of Soda-Lime Glass. Studies were carried out 
for the composition range 10-37.5% Na.O, 5-30% CaO, and 
52.5-85% SiO». The aging of fresh abrasions (decrease in severity 
during storage) appears to be related to ordinary chemical at- 
tack on the glass surface and to increase with decreasing chemi- 
cal durability. Static fatigue does not show this dependence and 
appears to result from a more direct interaction between water 
and the silica network of the glass. Muneo Watanabe, R. V. 
Caporali, and R. E. Mould. Physics and Chemistry of Glasses, 
v. 2, no. 1, Feb. 1961, p. 12-23. 


High Strength Glass. Reports some results of further experi- 
ments to measure the actual breaking strengths of “defect-free” 
samples of several commercial glasses. D. G. Holloway and 


P, A. P. Hastilow. Nature, vy. 189, Feb. 4, 1961, p. 385-386, 
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* Experiments Connected With the Italian Pozzolanicity 
Standard of Cements Containing Fly Ash and Cinders. The 
Italian standard designed for the verification of the pozzolanicity 
of cements is satisfied by Portland cements with 20% fly ash; 
moreover, it may be used in the study of the action of pozzolana 
on cement and lime, and in a general way, to analyze binders of 
multiple constituents. The curves drawn with mixtures of Port- 
land clinker and different addition products in varied propor- 
tions provide the optimum proportion of fly ash suitable for 
adding ‘to Portland clinker. (In French.) Expériences suivant 
la norme italienne de pouzzolanicité sur des liants contenant 
cendres volantes, laitier, etc. A. Jarrige and R. Ducreux. 
Silicates Industriels, vy. 26, no. 2, Feb. 1961, p. 63-79. 


* An Investigation Into Some High Melting Point Glass 
Systems and Their Use as Solvents for Uranium Dioxide. 
A study of the possibility of producing high melting-point glasses 
containing high percentages of UOz. Glasses of this kind have 
possible applications as nuclear fuel materials. The problem 
of making high melting-point glasses was considered from a 
theoretical point of view. A number of ternary systems of high 
melting-point oxides were investigated by a small-scale melting 
technique to determine the regions of glass formation. Glass 
formation was observed only in systems containing silica. A 
further series of ternary systems containing UOs and SiOz were 
also investigated to determine the regions of glass formation. 
M. S. R. Heynes and H. Rawson. Physics and Chemistry of 
Glasses, v. 2, no. 1, Feb. 1961, p. 1-11. 


CHEMICAL ENGINEERING 


* Oxygen ... Its Production . . . Distribution . . . and 
Uses. Includes safe handling procedures. Welding Engineer, 
v. 46, Feb. 1961, p. 25-27. 


Modern Chemical Processes. Contains data on 17 recently 

developed chemical processes, all now in operation. v. VL. 126 
pp. 1961. Reinhold Publishing Corp., New York. (TP155 M72 
Vis. ) 
* Dynamic Analysis of Bubble Plate Performance. A fre- 
quency response method is examined as a possible experimental 
method for the simultaneous determination of liquid mixing, 
plate efficiency, vapor-liquid equilibrium, and liquid holdup 
on a single bubble tray. H. S. Mickley, L. A. Gould, and 
L. M. Schwartz. Canadian Journal of Chemical Engineering, 
v. 39, no. 1, Feb. 1961, p. 14-26. 


* A Spouted Mixer-Settler. A new type of mixer-settler is 
described wherein the heavy liquid phase is spouted upward 
through a depth of light-liquid phase and allowed to settle 
below the light phase. T. R. Johnston, C. W. Robinson, and 
N. Epstein. Canadian Journal of Chemical Engineering, v. 39, 
no. 1, Feb. 1961, p. 1-8. 


Maybe Aromatics Production Is Your Dish. Diversion of 
excess capacity of a new catalytic reformer to aromatics pro- 
duction. Total investment, including Udex extraction unit, was 
$2,000,000. The calculated payout is under 2 years. L. D. 
Stewart, R. A. Lush, and J. H. Miller. Oil and Gas Journal, 
v. 59, no. 6, Feb. 6, 1961, p. 110-113. 


Metal & Thermit Offers Triphenylphosphorus. Products 
give route to complex olefins and aldehydes. Chemical & En- 
gineering News, v. 39, no. 6, Feb. 6, 1961, p. 64. 


* Krell Zeolite Adsorption Process Recovers Sulphur From 
Sour Gas. Process employs the adsorption on synthetic zeolites 
of H.S containing 10 to 30% H.S, desorption with SO, and 
catalytic reduction of the recovered H.S with SO. stripping 
gas. Sulphur, no. 31, Dec, 1960, p. 28-30. 


* New Gas Sweetening Processes—Stretford and Catacarb. 
Process consists of washing the gas to be purified with a mix- 
ture of the sodium salts, dissolved in water, of two special 
forms of anthraquinone disulfonic acids. Sulphur, no. 31, Dec. 
1960, p. 35-37. 


Philippines Gets New Copper Plant. Copper-zinc-ammo- 
nium sulfate project features a meltless route from ore to 
fabricated Cu products. Chemical & Engineering News, v. 39, 
no. 7, Feb. 13, 1961, p. 46-47. 
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* The Low First Costs and Many Benefits of Ebullien 
Cooling. Pros and a few of the cons on this controversial 
subject. H. W. Evans. Pipe Line Industry, v. 14, Feb. 196} 
p. 33-36. 


Hydrogenations With Platinum Metal Catalysts. Platinum, 


Pd, Rh, and Ru show catalytic activity and have found much | 


favor in hydrogenation reactions. P. N. Rylander. Engelhard 
Industries Technical Bulletin, v. 1, no. 3, Dec. 1960, p. 93-97, 


* A Town Gas Detoxification Plant at Winterthur. Methani. 
zation; hydrogenation to benzene and _ paraffin hydrocarbons. 
Sulzer gas washing process. Flow sheet of plant operation 
Alfred Meyer. Sulzer Technical Review, vy. 42, no. 2, 1969. 
p. 43-48. 


* A Low-Temperature Plant for the Production of Heayy 
Water. Describes a plant for heavy water. The raw material 
is natural water which first undergoes sevenfold D enrichment 
in three electrolysis stages. Jost Hanny. Sulzer Technical 
Review, v. 42, no. 2, 1960, p. 9-23. 


* Holdup in Liquid-Liquid Extraction Columns. A. I. John. 
son and E, A. L. Lavergne. Canadian Journal of Chemical 
Engineering, v. 39, no. 1, Feb. 1961, p. 37-41. 


Chemical Engineering Practice. Ancillary Services. Cop. 
cerns services such as fuels—solid, liquid and gaseous—and 
related combustion systems, steam, electrical installations, water 
supplies, and effluent treatment and disposal. Herbert W, 
Cremer and Sidney B. Watkins, editors. vy. X. 626 pp. 1960, 
Academic Press, New York. (TP155 C42e) 


* Hydrogen From Ammonia Using the Noreleo Cryogen- 
erator. Nitrogen, no. 9, Jan. 1961, p. 33-34. 


Electrodialysis—Equipment and Membranes. Recent sa- 
line water conversion developments bring electrodialysis into 
sharper focus from relative obscurity. A look at present designs 
and scale prevention methods. Howard J. Cohan. Chemical 
Engineering Progress, vy. 57, Feb. 1961, p. 72-76. 


The Hydrate Process. This approach to water desalination 
claimed economically competitive with present physical proc- 
esses—engineering development still in progress. W. G. Knox, 
M. Hess, G. E. Jones, Jr.. and H. B. Smith, Jr. Chemical En- 
gineering Progress, v. 57, Feb. 1961, p. 66-71. 


Enthalpy of Petroleum Fractions. Charts are presented | 


for making calculations of the behavior of these complex mix 
tures. R. L. Johnson and H. G. Grayson, Petroleum Refiner, 
v. 40, Feb. 1961, p. 123-129. 


* Il. Rates of Chemical Reactions in Turbulent Flows | 


The formula obtained is compared with experimental data ob 

tained during the combustion of methane in burners with 

cylindrical nozzles. Experimental data satisfactorily confirm the 

conception presented in the paper. (In Russian.) Il. O skoroe 

stiakh khimicheskikh reaktsii v turbulentnykh potokakh. A. & 

Predvoditelev. Inzhenerno-Fizicheskii Zhurnal, y. 4, no. |, | 
Jan. 1961, p. 14-21. 


* Loeal Evaporation From a Smooth Water Surface. Evap — 
oration varies with wind speed as expected, but is larger by | 
25 to 60% than the theoretical factor for a water surface that] 
is hydrodynamically smooth. James W. Deardorff. Journal @ 
Geophysical Research, vy. 66, no. 2, Feb. 1961, p. 529-534. 


Heavy-Water Plant Melds New Features. Swiss unit splits 
rectification into two steps, combines them with electrolysis in 
simple, direct route to D.O. N. P. Chopey. Chemical Engineer- 
ing, v. 68, Feb. 20, 1961, p. 118-121. 


Controlling Distillation Columns. Guide to dynamics and 
instrumentation. L. Bertrand and J. B. Jones. Chemical Ew 
gineering, v. 68, Feb. 20, 1961, p. 139-144. 


Analyze Material and Heat Balances for Continuous Di* 
tillation. Mathematical relations to calculate performance 
existing equipment or to estimate the number of theoretical 
trays necessary to effect a given separation. Jesse Coats and 
Bernard S. Pressburg. Chemical Engineering, v. 68, Feb. %, 
1961, p. 145-150. 
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Economical Conversion of Salt Water Nears Reality. 
Status of our saline water conversion projects. Steel, v. 148, 


Feb. 20, 1961, p. 34-35. 
* Tube Heat Exchanger With Displacement Bodies. The 


use of filling rods as displacement bodies in the tubes of heat 
exchangers offers advantages in certain cases and these are 
discussed with the aid of examples compared with a circular 
tube having the same free-flow cross-sectional area. The change 
in geometrical heat and flow conditions of tubes with displace- 
ment bodies is discussed with reference to the equivalent cir- 
cular tube and, finally, one type of such heat exchanger is 
described. (In German.) Roéhrenwiirmeaustauscher mit Ver- 
dringerkérpern. H. Vollbrecht. H. W. Oberstedt, and K. 
Klamroth. Chemie-Ingenieur-Technik, vy. 33, Jan. 1961, p. 
19-22. 


* Constructional Features and Possibilities for the Appli- 
cation of Chemical Pumps. Special designs of some chemical 
pumps and their features are given. Included are pumps with 
sliding ring seals, pumps with split tube motor drives and 
process pumps. Experience in application is reported. Finally, 
the interchangeability of individual parts of these pumps is 
discussed. (In German.) Konstruktionsmerkmale und Anwen- 
dungsméglichkeiten von Chemie-Pumpen. F. J. Middeldorf. 
Chemie-Ingenieur-Technik, v. 33, Jan. 1961, p. 31-36. 


Chemical Process Equipment: What Materials Are Next? 
Stainless steel, high alloys, Ti and other new materials to meet 
higher temperatures and unusual corrosive environments; Al 
for structures exposed to atmospheric corrosion; reinforced 
plastics for lightweight, low cost ducts, tanks, etc; plastic pipe 
for long life, low maintenance. Robert J. Fabian. Materials 
in Design Engineering, v. 53, no. 2, Feb. 1961, p. 111-122. 


New Chart for Packed Tower Flooding. A rearrangement 
of the basic Sherwood correlation gives a plot which is simpler 
to use and gives more intelligent extrapolation at higher gas 
and liquid rates. F. A. Zenz and R. A. Eckert. Petroleum 
Refiner, v. 40, Feb. 1961, p. 130-152. 


Silicones Combat Foaming in Residuum Storage Tanks. 
P. M. Waddill, D. W. Gagle. J. A. Price. and D. M. Little. 
Oil and Gas Journal, v. 59, no. 9, Feb. 27, 1961, p. 85-87. 


Decomposition of the Tributyl Phosphate-Nitrate Com- 
plexes. Rates of decomposition are reported for the tributy! 
phosphate complexes of uranyl nitrate and nitric acid under 
isothermal and adiabatic conditions. G. Starr Nichols. U. S. 
Atomic Energy Commission. DP-526, Nov. 1960, 23 pp. 
(UF767 Un3.ldp Contin. ) 


Progress Report on Friction Loss of Slurries in Straight 
Tubes. Experimental evaluation of the head loss of slurries 
flowing in horizontal and vertical tubes. Glenn Murphy. 
Michael A. McCoy, «nd Harold Wolfe. U. S. Atomic 
Energy Commission, is-197, Sept. 1960, 99 pp. (UFT767 
Un3.lisu Contin. ) 


A Compendium of the Properties of Materials at Low 
Temperature (Phase 1) I. Properties of Fluids. Hl. Prop- 
erties of Solids. Density, expansivity, thermal conductivity, 
specific heat and enthalpy, transition heats, phase equilibria, 
dielectric constants, absorption, surface tension and_ viscosity 
for the solid, liquid, and gas phases of He, H, Ne, N, O, air, 
CO, F, Ar, and methane are given wherever adequate data 
could be collected. Vietor J. Johnson. editor. U.S. Air Force, 
Wright Air Development Division, WADD Technical Report 
60-56, Oct. 1960, Sections individually paged. (TL597 
Un3.18w Vis. ) 


Now Consider Evaporative Cooling. Evaporatively cooled 
heat exchangers can sometimes be better than air cooling or 
esigns requiring a cooling tower. F. Duncan Berkeley. Petro- 
leum Refiner, y. 40, Jan. 1961, p. 165-170. 


The Catalytic Treatment of Nitric Acid Plant Tail Gas. A 
selective catalytic process for nitrogen oxides removal is de- 
scribed: NO and NO, are reduced by ammonia in slight 
stoichiometric excess over these oxides but far below the total 
O equivalence. Holger C. Andersen, William J. Green, and 

ne R. Steele. Industrial and Engineering Chemistry, v. 58, 
Mar. 1961, p. 199-204. 
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Chemical Reactor Design. High speed computer may be 
used in design. G. T. Westbrook and R. Aris. Industrial and 
Engineering Chemistry, v. 53, Mar. 1961, p. 181-186. 


An Analytical Study of Laminar Film Condensation. I. 
Flat Plates. Il. Single and Multiple Horizontal Tubes. 
Boundary-layer equations of momentum and energy are written 
in a modified integral form and solved for the case of laminar 
film condensation along a vertical flat plate. Boundary-layer 
equations for laminar film condensation are solved for a single 
horizontal tube, and a vertical bank of horizontal tubes. Michael 
Ming Chen. ASME, Transactions, Series C, Journal of Heat 
Transfer, v. 83, no. 1, Feb. 1961, p. 48-60. 


Crystallization. Spiral zone melter, wetted-wall crvystallizer, 
and centrifugal crystallizer clearly show strides in the equip- 
ment area. Herbert M. Schoen and Jack Van den Bogaerde. 
Industrial and Engineering Chemistry, v. 53, Feb. 1961, p. 
155-158. 


Recovering Ammonia From Ammonia-Water Vapors. A 
way to select the most economical method to fractionate am- 
monia-water vapors; illustrated with practical examples. M. C. 
Fields. Industrial and Engineering Chemistry, v. 53, Feb. 1961, 
p. 131-136. 


Modern Concepts of Crystallization. Crystals of com- 
mercially acceptable size can be produced by removal of excess 
fines, circulation of crystals to the supersaturation zone, or main- 
taining high magma density. H. B. Caldwell. Industrial and 
Engineering Chemistry, v. 53, Feb. 1961, p. 115-118. 


Reactive Metals. Zirconium, Hf, and Ti, sister metals of the 
group IVA, are similar in chemical and physical properties and 
are counted on heavily for future use in severe services. Donald 
R. Spink. Industrial and Engineering Chemistry, v. 53, Feb. 
1961, p. 97-104. 


_Ultrahigh Pressure Research Today. Summarizes the status 
of high-pressure research. John E. Hilliard. Industrial and En- 
gineering Chemistry, v. 53, Mar. 1961, p. 42A-46A. 


* Status of Fluoridation in Puerto Rico. Ramon M. Guz- 
man. American Water Works Association, Journal, v. 53, Feb. 
1961, p. 141-145. 


Impact of Desalinization on the Water Economy. Abel 
Wolman. American Water Works Association, Journal, v. 53, 
Feb. 1961, p. 119-124. 


Plastic Films for Water Storage. Use in linings for ponds 
and earthen reservoirs. C. W. Lauritzen. American Water 
Works Association, Journal, v. 53, Feb. 1961, p. 135-140. 


* Water, Salt, and Survival. James Bonner. American Water 
Works Association, Journal, vy. 53, Feb. 1961, p. 125-128. 


CHEMISTRY—ANALYTICAL 


* Thin Layer-lonophoresis and Thin Layer lonophoresis 
Chromatography. A method for the separation of substances 
on glass plates is described. “Kieselgel G”, “Kieselgur G”, and 
“Aluminiumoxyd G” were successfully used as adsorbents for 
the inonophoretic separation of amines and amino acids, and 
“Kieselgel G” for their combined ionophoretic-chromatographic 
separation. The described methods were found to be equal, in 
some respects even superior, to the separation of amines and 
amino acids on paper. (In German.) Diinnschicht-lonophorese 
und Diinnschicht-lonophorese-Chromatographie. C. G. Honeg- 
ger. Helvetica Chimica Acta, v. 44, no. 1, 1961, p. 173-179. 


* The Use of the “Fractovap” Chromatograph for the 
Identification and Quantitative Determination of Methyl 
Esters of Aliphatic Acids in Oils and Fats. Gas-liquid divi- 
sion chromatography is applied to oils and fats by means of 
a liquid permitting the total separation of the upper fatty 
acids, and consequently the qualitative and quantitative deter- 
mination of saturated and unsaturated fatty acids from Cy» to 
Cx. The chromatograph described can be used in detecting 
even slight frauds in commercial oil production, as well as in 
identifying ethylene glycol in the presence of high amounts of 
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glycerin, or of squalene in the unsaponifiable portion of fats, 
etc. (In French.) Utilisation du chromatographe Fractovap 
pour identification et le dosage des esters méthyliques des 
acides aliphatiques dans les huiles et les graisses. Chimie 
Analytique, v. 43, Jan. 1961, p. 31-36. 


Semi-Annual Progress Report for the Period January 
1960 Through June 1960. Determination of Si in beryllium 
metal and oxide; sulfate in plutonium sulfate tetrahydrate; U 
in graphite waste; U in various types of fuel-element solutions. 
C. J. Rodden. U. S. Atomic Energy Commission, NBL-165, 
Jan. 1961, 67 pp. (UF767 Un3.1nb Contin. ) 


* Rapid, Simple Colorimetric Method for the Determina- 
tion of Micro Quantities of Gibberellic Acid. Gibberellic 
acid reacts with acidic 2,4-dinitrophenylhydrazine to yield a 
roduct, presumably the 2,4-dinitrophenylhydrazone of gib- 

ric acid which, when treated with alcoholic potassium hy- 
droxide, gives rise to a stable wine-red color, the intensity of 
which is proportional to the amount of gibberellic acid present 
when measured at 430 or 540 mu. Horace D. Graham and 
Linnie B. Thomas. Journal of Pharmaceutical Sciences, v. 50, 
Jan. 1961, p. 44-48. 


* Lepidoids. VI. A New Method to Produce Active Silicon 
or Silicon Monochloride. Active Si is obtained as dark brown, 
pyrophoric powder in mixture with calcium chloride by the 
action of 1 mol Cl. on a CaSis suspension in CCl, at 20-40 C. 
By reaction with another mol brown-red to brick-red 
silicon monochloride is produced at 40-60C. With water as 
well as with methanol the two substances react, bursting into 
flame. (In German.) Ein neuer Weg zur Herstellung von 
aktivem Silicium oder Siliciummonochlorid. Eckhard Bonitz. 
Chemische Berichte, v. 94, no. 1, 1961, p. 220-225. 


The Colorimetric Determination of Chromium in Ura- 
nium Compounds. Quantities of from one to ten micrograms 
of chromium can be determined with a 10% limit of error at 
the 95% confidence level. O. A. Vita and L. R. Mullins, Jr. 
U. S. Atomic Energy Commission, GAT-T-843, Dec. 28, 1960, 
11 pp. (UF767 Un3.lga Contin. ) 


Treatise on Analytical Chemistry. I. Theory and Prac- 
tice. Application of chemical principals to analytical chemistry 
and separation: principles and technics. I. M. Kolthoff, Philip 
J. Elving, and Ernest B. Sandell, editors. vy. I. 497 pp. 1961. 
Interscience Publishers, New York. (QD75 K83t) 


* Amperometric Determination of Ascorbic Acid With 
Chloramine T. Procedure based on the oxidation of ascorbic 
acid to dehydroascorbic acid by chloramine T at the rotating 
platinum wire microelectrode at a pH 4.0-4.5 in sodium citrate- 
citric acid buffer. The method, which is as accurate as other 
classical procedures, is more rapid and has an additional advan- 
tage of using a fairly stable oxidant like chloramine T. G. S. 
Deshmukh and M. C. Eshwar. Journal of Scientific & Indus- 
trial Research, v. 19B, Dec. 1960, p. 502-503. 


* Use of Diphenyl Thiovioluric Acid as Reagent for Gravi- 
metric Estimation of Metals: III. Estimation of Nickel. 
Dipheny] thiovioluric acid is suitable for estimation of 0.015 
to 0.03 g. of Ni. Interference due to small quantities of Cu 
and Fe overcome by the addition of requisite amount of tar- 
taric acid which forms soluble complexes with these metals. 
R. P. Singh. Journal of Scientific & Industrial Research, v. 
19B, Dec. 1960, p. 468-469. 


* Gas Chromatography of the JN-Trifluoroacetylmethyl 
Esters of the Amino Acids. The N-trifluoroacetylmethy! esters 
were found to yield single peaks on gas chromatography for 
the amino acids: alanine, valine, isoleucine, leucine, glycine, 
proline, aspartic acid, threonine, methionine, serine, glutamic 
acid, phenylalanine, hydroxyproline, and lysine. Improved yields 
of the derivatives were prepared by the use of sulfonated 
polystyrene resin in the hydrogen form as a catalyst for the 
formation of the methyl ester. H. A. Saroff and Arthur Kar- 
men. Analytical Biochemistry, v. 1, nos. 4-5, Dec. 1960, p. 
344-350. 


Rapid Identification of High Polymers Using a Simple 
Pyrolysis Unit With a Gas-Liquid Chromatograph. C. E. 
Roland Jones and A. F. Moyles. Nature, vy. 189, Jan. 21, 
1961, p. 222-223. 
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* A New Rapid Method for the Quantitative Determination, 
and Separation of Manganese and Iron. The gravimetric 
determination of Mn described is based on its precipitation 
as a diliturate and its weight. 
was separated from Fe** by their successive precipitation 
and direct weighing as diliturate [C,H2O;sNs]eMn-8H:O and 
[C.H.O;Ns]2Fe-8H:O which are considered as chelate com. 
pounds. (In Rumanian.) O metoda rapida pentru dozarey 
separarea manganului si fierului. J. Dick and C. Drugéarin, 
Academia Republicii Populare Romine. Baza de Ceretari, St. 
intifice Timisoara, Studii si Ceretdri Stiintifice. Seriia Stiinge 
Chimice, v. 7, nos. 1-2, Jan.-June 1960, p. 21-24. 


* Synthesis and Applications of Organic Analytical Re. 
agents. I. a-Methylformaurin-3,3’-Dicarboxylic Acid as , 
New Reagent for the Colorimetric Determination of Alp. 
minum. Synthesis of the reagent and the results of experiments 
which were carried out to determine the optimum condition for 
the color development. Yoshijiro Arikawa and Takio Kato, 
Tohoku University, Technology Reports, vy. 25, no. 1, 1960, p, 
55-63. 


A Simple Paper Chromatographic Method for Determi- 
nation of Amino-Acid Activation Profiles in Tissue Prepara. 
tions. Scanning method developed involving paper chroma. 
tography combined with radioautography of the papergrams, 
Alexandra von der Decken. Nature, y. 189, Jan. 14, 1961, p. 
145-146. 


* Chromatographic Study of Anionic Complexes. VI. 
Separation of Some Ions in the Presence of Citrate, Using 
Ethanol as Solvent. Separation of Cu(II), Ni(II), Co(II) and 
Fe(III) in mixtures by filter paper strip chromatography, using 
aqueous ethanol as solvent. The complexing agent has been 
added in the metal solution, and not in the solvent. Erie John 
Singh and Arun K. Dey. Zeitschrift fiir Analytische Chemie, 
v. 178, no. 5, 1961, p. 356-359. 


* Determination of Higher Molecular Weight Aliphatic 
Aldehydes and Ketones. Visible absorption spectra were meas- 
ured for the reaction products formed by aldehydes and ketones 


with p-nitrobenzenediazonium fluoborate in a phosphoric acid-2- | 


methoxyethanol solvent medium. Nature of the reaction products 
are considered. Aubrey P. Altshuller and Israel R. Cohen, 


Analytica Chimica Acta, v. 24, no. 1, Jan. 1961, p. 61-66. 


* The Assay of Sodium Citrate and Sodium Potassium 


Tartrate by Cation Exchange and Non-Aqueous Titrimetry. © 
M. L. Richardson, Analytica Chimica Acta, v. 24, no. 1, Jan. | 


1961, p. 46-54. 


* Determination of Paraformaldehyde by the Hydro 
xylamine Method Using Sulphuric Acid as the Depoly- 
merisation Agent. Sulfuric acid 1:1 is the suitable medium for 
depolymerization of paraformaldehyde in a relatively short 
time even in the presence of easily destructive compounds, e.g, 
trimethylolnitromethane. (In Polish.) Oznaczanie Paraformalde- 
hydu Metoda hydroksylaminowa z zastosowaniem kwasu siar 


kowego jako czynnika depolimeryzujacego. Stefan Chwalinski | 
and Wiestaw Skorupski. Chemia Analityczna, v. 5, no. 6, 1960, | 


p. 1005-1009. 


* Method of Nitrogen Determination in Acrylonitrile Poly- 
mers. Good conditions make possible routine and accurate de 
terminations of N by means of semimicro Kjeldahl method. 
Precision was from 0.14 to 0.51. The samples amounted from 
{0.06 to 0.08 g. From 20 determinations, the average content of 
N in polyacrylonitrile was 26.7%, standard deviation 0.047, (In 
Polish.) Metoda oznaczania azotu w polimerach akrylonitrylo 
wych. Janina Majewska and Maria Jordan. Chemia Anali- 
tyczna, v. 5, no. 6, 1960, p. 1039-1044. 


* A Rapid Method for the Determination of Ammonia 
(Combined) and Phosphate in the System of Diammonium 
Phosphate and Dipotassium Phosphate. In systems contail- 
ing (NH,)2HPO, and K.HPO, it is possible to determine an- 
monium and phosphate ions by titrating 2 aliquots using methy 
orange as the only indicator. Potassium can be calculated by 
difference. About 20 min are required for a single analysis. B 
Paschkes and B. Bernas. Analytica Chimica Acta, v. 24, 00 
1, Jan. 1961, p. 5-10. 
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* Potentiometric Titration of Copper With Sodium Di- 
ethyldithiocarbamate. Precise determination of milligram 
amounts of Cu in the presence of Fe with an error less than 1%. 
Adam Hulanicki. Chemia Analityczna, vy. 5, no. 6, 1960, p. 
881-887. 


* Determination of Microgram Amounts of Cyanide by 
Means of Impregnated Filter Paper. On a filter paper im- 
pregnated with silver dithizonate microgram amounts of cyanide 
were determined in the presence of chloride, bromide and thio- 
cyanide. Cyanide solutions of known volume decolorized silver 
dithizonate and white spots were observed. The spot area was 
proportional to cyanide amounts. By means of a calibration 
curve, in spot area (mm*)—cyanide amounts (ug) coordinates, 
microamounts of cyanide could be determined. (In Polish.) 
Oznaczanie mikrogramowych ilosci cyjankow metoda impregna- 
eying na bibule. Wtadystaw Kietczewski and Jan Tomkowiak. 
Chemia Analityczna, v. 5, no. 6, 1960, p. 889-892. 


* The Determination of 2,4-Diaminophenol and Its Salts. 
Method based on the oxidation of 2,4-diaminophenol by potas- 
sium persulfate to the red-colored 2-amino-4-quinoneimine, 
which is then determined spectrophotometrically from its ab- 
sorption at 500 ma. The oxidation is dependent on pH. Method 
is sensitive to 10ug of diaminophenol, and amines and amino- 
phenols do not greatly interfere. D. V. Parke. Analyst, v. 86, 
Jan. 1961, p. 12-15. 


Quantitative Determination of Sugars by Rapid Hori- 
zontal Paper Chromatography. By using methyl! ethyl ketone. 
propionic acid, and water as a solvent, a number of sugars in a 
mixture were separated in two hours. For quantitative determina- 
tion, densities of the colored spots were read on a densitometer. 
J. B. Himes, L. D. Metcalfe, and Helma Ralston. Analytical 
Chemistry, v. 33, Mar. 1961, p. 364-366. 


Voltammetric Determination of Cobalt and Nickel in 
Hard Magnetic Alloys. The current-voltage curves in solutions 
containing pyridine and potassium chloride were obtained with 
an all-purpose voltammetric instrument based on analog com- 
puter amplifiers. The method was applied to the analysis of 
mixtures of Co and Ni in standard and unknown solutions. 
R. D. DeMars. Analytical Chemistry, v. 33, Mar. 1961, p. 
342-344. 


Null-Point Potentiometric Determination of Fluoride. 
Method based on complexing of cerium(IV) by fluoride and 
resultant lowering of the cerium(IV)—cerium(III) redox po- 
tential. Unknown fluoride is added to one cerium( IV )—cerium- 
(III) half cell and standard fluoride solution added to a similar 
half cell until the potential difference is zero. T. A. O'Donnell 
and D. F. Stewart. Analytical Chemistry, v. 33, Mar. 1961, 
p. 337-341. 


CHEMISTRY—INORGANIC AND GENERAL 


* A New Magnesium Arsenide: MgAs,. The new MgAs, ob- 
tained directly from the elements, is a dark gray powder. At 
higher temperatures, it yields arsenic and passes into the usual 
arsenide Mg;As>. It melts at 792° + 5°C (under a 5 at. arsenic 
vapor pressure). It withstands concentrated hydrochloric acid, 
which permits a simple separation from MgsAs: formed at the 
same time. It is attacked by concentrated nitric acid. (In Ger- 
man.) Uber cin neues Magnesiumarsenid: MgAs,. K. Pigon. 
Helvetica Chimica Acta, v. 44, no. 1, 1961, p. 30-34. 


* The Selenodithiazyl Chloride Cl,(SeS.N.). This chloride 
was prepared by the reaction between nitrogen sulfide S.N, and 
selenium monochloride Cl.Se. by operating at 40 C and using 
thionyl chloride as a solvent. In the Se-containing series it 
represents the compound corresponding to the thiodithiazy] 
chloride Cl(S.N.S). It possesses similarities with the thio- 
trithiazyl chloride Cl(SsN;S) of Demarcay and seems to have a 
cyclic structure as the corresponding compounds of the thio- 
thiazyl series. (In French.) Le chlorure de sélénodithiazyle, 
Cl(SeS.N.). Henri Garcia-Fernandes. Comptes Rendus Heb- 
omadaires des Séances de f Académie des Sciences, v. 252, no. 
3, Jan. 16, 1961, p. 411-413. 
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* Improving the Yield of the Preparation of Potassium 
Cyanate From Ferrocyanide by Oxidizing It With Bi- 
chromate. An increase of about 10 to 15% in the cyanate pro- 
duction was obtained by fine grinding of the black product of 
oxidation; by heating the mother solution that remained after 
filtration of the potassium cyanate crystallized during cooling, 
before the solution was used for a new extraction; and by 
cooling the extract by means of an ice and salt mixture instead 
of ice alone. (In Rumanian.) Marirea randamentului la prépa- 
rarea cianatului de potasiu din ferocianura prin oxidare cu 
bicromat. E. Petrovici. Academia Republicii Populare Romine. 
Baza de Cercetdri Stiintifice Timisoara. Studii si Cercetdri 
Stiintifice. Seriia Stiinte Chimice, v. 7, nos. 1-2, Jan.-June 1960, 
p. 43-47. 


Reaction of Uranyl Nitrate Hexahydrate With Sulfur. 
UO, was prepared by the reduction of uranyl nitrate hexa- 
hydrate with sulfur in the temperature range of 250-360 C., 
The product UO, reacted rapidly with HF to form UF,. The 
conversion of UO, to UF, was 99.6% complete. Robert S. 
Ondrejein, U. 8. Atomic Energy Commission, DP-497, July 
1960, 8 pp. (UF767 Un3.ldp Contin. ) 


Synthetic Inorganic Chemistry. Discusses acid-base con- 
cepts, determination of structure from chemical data, electrolytic 
synthesis, high-temperature processes, inert atmosphere box, 
electrical-discharge tubes, ion-exchange columns, liquid-liquid 
extraction and specific syntheses. William L. Jolly. 196 pp. 
1960. Prentice-Hall, Inc., Englewood Cliffs, N. J. (QD151 J68s) 


Chemistry of Phosphorus Fluorides. Tri- and pentafluorides 
were prepared in high yield by reaction of the respective chlo- 
rides and CaF, at 300-400°. E. L. Muetterties, T. A. Bither, 
M. W. Farlow, and D. D. Coffman. Journal of Inorganic and 
Nuclear Chemistry, v. 16, nos. 1-2, Nov. 1960, p. 52-59. 


Investigation of Selenocyanate Complexes of Silver in 
Mixed and Methanol Solutions. The systems Ag-CnSe™ sol- 
vent with 35, 56, 74, 83, 92, and 100 volume % methanol were 
studied. In solutions with a low methanol concentration (up to 
60%) the complexes Ag(CNSe);*° are dominant. In the systems 
containing 83, 93, and 100% methanol, the complexes Ag( CN- 
Se).*" are observed. Adding methanol increases the stability of 
the Ag(CNSe),*° and Ag(CNSe),* complexes. (In Russian.) 
Issledovanie selenotsianatnykh kompleksov serebra v smeshan- 
nykh i metanol’nom rastvorakh. A. M. Golub and V. V. Sko- 
penko, Zhurnal Neorganicheskoi Khimii, v. 6, no. 1, Jan. 1961, 
p. 140-143. 


Interactions of NO.-N.O, and Niobium Dioxide (NbO,). 
Oxidation chemistry of NOs with respect to its effect upon 
potentially nonstoichiometric oxides. Frederick Vratny. Nature, 
v. 189, Feb. 11, 1961, p. 479-480. 


Tetravalent Lanthanides. I. Sodium Praseodymium (IV) 
Fluorides. NaPrF; and Na,PrFs were prepared by oxidation of 
the chlorides with elemental fluorine at sual temperatures. 
The compounds were identified by X-ray diffraction methods. 
L. B. Asprey and T. K. Keenan. Journal of Inorganic and 
Nuclear Chemistry, v. 16, nos. 3-4, Feb. 1961, p. 260-262. 


* Borides and Silicides of the Transition Metals. Reviews 
recent studies on the borides and silicides of the transition ele- 
ments with particular emphasis on the crystal chemistry of these 
phases. Bertil Aronsson. Arkiv fir Kemi, vy. 16, nos. 4-5, 1961, 
p. 379-423. 


Deuterofluoboric Acid and Nitron Deuterotetrafluoro- 
borate. The Structure of Nitron Salts. Deuterofluoboric acid 
was prepared and analyzed in the form of the insoluble nitron- 
DBF, salt. Structural investigation suggesting an aromatic tri- 
azolium tetrafluoroborate structure. G. 4. Olah. Journal of In- 
organic and Nuclear Chemistry, v. 16, nos. 3-4, Feb. 1961, p. 
225-232. 


* Reduction of Zine Sulfide Mixed With lon and Copper 
Oxides by Graphite. The reaction of zinc sulfide with metallic 
Fe and Cu and also with magnetic ferric oxide and cuprous 
oxide mixed with graphite was examined between 1000 and 
1100 C. There is reduction of the oxides to metals by graphite, 
and the vapors of zinc sulfide are reduced by the metallic Fe or 
Cu. During the reaction of zinc sulfide with metallic Fe and Cu, 
the amount of sublimable zinc sulfide does not exceed 8% of 
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the original sulfide. (In Russian.) Vosstanovlenie sul’fida tsinka 
v smesi s okislami zheleza i medi grafitom. B. D. Averbukh 
and G. 1. Chufarov. Zhurnal Prikladnoi Khimii, vy. 34, no. 1, 
Jan. 1961, p. 27-31. 


* Synthesis of Sulfamide. I. A Method for the Preparation 
of Sulfamide by Gas-Phase Reaction Between Ammonia 
and the Mixture of Sulfur Dioxide and Chlorine. Hl. Pilot 
Plant Experiments on the Preparation of Sulfamide. Sulf- 
amide was prepared in fairly high yields by the gas-phase re- 
action between excess NH; and the mixture of SO. and Cl. 
at low temperatures. Yield decreases markedly as the mol ratio 
decreases below 1:1, and it also decreases as the temperature in- 
creases beyond 150 C. When the SO.Cl. mol —_ is 1:1 and 
the reaction temperature is maintained below 130 C, the vield 
expressed on sulfur basis is 53-66%. From the results of the 
pilot plant experiments, it is considered possible to prepare 
sulfamide commercially from and Clo. (In Japanese. ) 
Shogo Uchida, Yukio Ito. and Etsuro Masuda. Government 
Chemical Industrial Research Institute, Tokoyo, Reports, v. 56, 
Jan. 1961, p. 1-11. 


CHEMISTRY—ORGANIC 


Aromatic Amination With Alkylhydroxylamines. Various 
alkylhydroxylamines were investigated as aminating agents in 
the toluene-aluminum chloride system. The vields of aromatic 
amine decrease with increasing alky] substitution on nitrogen. 
Peter Kovacic and J. Lindsley Foote. American Chemical So- 
ciety, Journal, v. 83, Feb. 5, 1961, p. 743-747. 


Mass Spectrometry and Its Applications to Organic Chem- 
istry. Broad survey of the various facets of organic chemistry to 
which the technique has been applied, but emphasizes the ap- 
plications in the field of qualitative identification of organic 
compounds. J. H. Beynon. 640 pp. 1960. Elsevier Publishing 
Co., New York. (QD95 B46m) 


* A New Reagent for the Characterization of the Aldehydes: 
The d.l-1,2-Dianilino-1.2-diphenyl-ethane. This new reagent 
in contact with aldehydes forms substituted dI-1,8 4,5-tetra- 
phenylimidazolidines, which are highly crystalline compounds 
with sharp melting points distributed over a wide range of tem- 
perature. The reaction has been used for the characterization of 
the commoner aliphatic aldehydes and several derivatives of 
benzaldehyde. (In French.) Un nouveau réactif pour la 
caractérisation des aldéhydes: le d,J-dianilino-1,2-diphény]-1.2 
éthane. R. Jaunin and J.-P. Godat. Helvetica Chimica Acta. 
v. 44, no. 1, 1961, p. 95-98. 


Preparation of N-(Aryl) amino Acids From Nitroary! Com. 
pounds and Alcohols. Describes redoxidative condensation of 
primary and secondary alcohols with aromatic nitro compounds 
by means of sodium alkoxides. Reaction offers a synthesis of 
N-(aryl)amino acids. Robert E. Miller and Dexter B. Sharp. 
Journal of Organic Chemistry, v. 26, Feb. 1961, p. 386-391. 


Doubly-Branched Polyphenyls. Synthesis of some doubly 
branched polyphenyls, including 1,2,3,5-tetraphenylbenzene. 
Melting points and ultraviolet absorption data are tabulated. 
G. Forrest Woods, J. E. Swenarton, and R. B. Isaacson. Jour- 
nal of Organic Chemistry, v. 26, Feb. 1961, p. 309-312. 


7-Substituted Norbornadienes. Derivatives were synthesized 
utilizing the reaction of norbornadiene and t-butyl! perbenzoate. 
In addition, anti-7-norbornenol and 7-norborneo] were syn- 
thesized by a new and shorter route. Paul R. Story. Journal of 
Organic Chemistry, v. 26, Feb. 1961, p. 287-290. 


* Aliphatic Nitrocompounds. XXI. The Production of 
a-Chloro-oximes From Nitro-Olefins. By reduction with 
Tin(II)-Chloride in ether in the presence of hydrochloric acid, 
nitro-olefins yield a-chloro-oximes. The reaction mechanism is 
discussed and a combined interpretation of all the known re- 
actions of nitro-olefins with Tin(1I)-chloride is given. (In 
German.) Uber aliphatische Nitroverbindungen. XXI._ Die 
Darstellung von a-Chlor-oximen aus Nitroolefinen. Alfred 


Dornow, Heinz Dietrich Jordan. and Arno Miiller. Chemische 
Berichte, v. 94, no. 1, 1961. p. 67-76. 
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* Olefin Polymerization in Solutions of TiC], in \-Heptane 
Irradiated With Gamma Rays or Electrons. Polymerization of 
ethylene by radiation- induced c: italyst formation in TiC],- 
heptane mixture is possible but energetically inefficient. The 
vield is increased by increasing the TiCl,/heptane ratio but at 
high ratios chlorination of the polymer can be expected. Lower 
temperatures favor polymer formation. R. W. Hummel and J. 
Hearne. Inti Journal Applied Radiation and Iso. 
topes, v. 9, nos. 1-4, Dec. 1960, p. 84-87. 


* 


A Synthesis of eonerrentided Action of hydrochloric acid 
on a pentane-1,5-dialdehyde bis-2,4-dinitrophenylhydrazone, jn 
acetic acid, yields the corresponding pyridine. Method useful jn 
the synthesis of various alkylpyridines. G. W. K. Cavill, D, L, 
Ford, and D. H. Solomon. Australian Journal of Chemistry, y. 
13, no. 4, Nov. 1960, p. 469-472 


* Synthesis in the Field of Polyeyclic Aromatic Compounds, 
XVIEL. (or 
rene) and (or Tetra. 
XIX. Wagner-Meerwein Transposi- 
tion: New Synthesis of 1,2,3,4,5,6-Tribenzofluorene (or 
and 
fluorene (or Synthesis of 
9-(2-Naphthylmethyl) phenanthrene and 9-(9-Phenanthryl- 
methyl) phenanthrene. XX. Synthesis of 1,2,3,4-5,6-7.8- 
Tetrabenzophenanthrene (or 
rene) and 1,.12-2.3-10.11-Tribenzoperylene (or Tribenzo 
[b.n,p.q.r]}perylene. XXI. Applications of the Wittig Re- 
action to the Synthesis of Symmetrical and Asymmetrical 
1,2-Diarylethylenes. (In French.) Syntheses dans le domaine 


des composés polycycliques aromatiques. XVIII. 1,2,3,45,6 
Tribenzofluoréne (ou tribenzola.c.g]fluoréne) et 1,2.3.4.5.6.7.8 


tétrabenzoflucréne (ou XIX. Trans- 
position de Wagner-Meerwein: nouvelles synthéses du 1,2,3,4, 
5,6-tribenzofluoréne (ou tribenzo[a.c.g]fluoréne ) et du 1,2,3.45, 
6,7,8-tétrabenzofluoréne (ou Syn- 
théses du 9-( 2-naphthylméthy]) phén: anth réne et du 9-(9-phén- 

nthrylméthy! ) phénanthréne. XX. Syntheses 1 ,2-3,4-5,6-7,8- 
tétrabenzophénanthréne (ou té tr. ) et 
du 1,12-2,3-10,11-tribenzopérvléne (ou ‘tribe nzolb.n p.q.r]péry- 
léne). XXL. Applications de la réaction de Wittig a la 
synthéses de 1.2-diaryléthvlénes symétriques et asvmétriques, 
XVIIL R. De Ridder and R. H. Martin, XIX. M. Matsner, 
S. Glazer-Tarasiejska. and R. H. Martin. XX. A. Jenard-De 
Koninck. N. Defay. and R. De Ridder. J. P. Geerts 
and R. H. Martin. Société Chimique de Belgiques, Bulletin des 
Sociétés Chimiques Belges, v. 69, nos. 11-12, Nov.-Dec. 1960, p. 
534-569. 


The Alkylation of Cyclohexene Under Destructive Hy- 
dropolymerization of Isobutylene. (Jn Russian.) Alkilirovanie 
tsiklogeksena v_ usloviiakh reaktsii destruktivno! gidropolimeri- 
zatsii izobutilena. la. T. Eidus. B. K. Nefedor. 1. P. lakorvlev, 
and A. V. Lobzova. Akademiia Nauk SSSR, Doklady, v. 135, 
no. 6, Dec. 1966, p. 1409-1412. 


Infrared Absorption Spectra of Some 1-Acetamido Pyra- 
noid Derivatives and Reducing, Acetylated Pyranoses. Spec- 
tra are given of five N-glycopyranosvlacetamides and of six 
acetate esters together with the spec tra of five related com- 
pounds, for the range of 5000 to 250 cm”. Analysis of the 
spectra permitted assignment of characteristic group-frequencies. 
R. Stuart Tipson and Horace 8. Isbell. U. S. National Bureau 
of Standards, Journal of Research, Section A, Physics and 
Chemistry, v. 65A, no. 1, Jan.-Feb. 1961, p. 31-50. 


* Structural Analogs of Natural Purine Derivatives. Syn- 
thesis of purine-like biheterocyclic ring systems especially the 
building-up of differently substituted pyrazolo [3.4-d] pyrimid- 
ines, starting from pyrazoles or pyrimidines. a ‘ans of synthesis 
for pyrazolo [3,4-c] pyridazines and pyrazolo [3,4-b] pyridi nes, 
starting from pyridazines and pyridines, and of pyrazolo, [3,4-b 
pyrazines and pyrazolo [°%,4-d] triazines, starting from pyra- 
zoles, are indicated. As a_ bile ring system with two 
condensed 6-rings, the pyrimido [4,5-d] pyrimidines are men- 
tioned. (In German.) Strukturanalega der natiirlichen Purin- 
Derivate. Paul Schmidt. K. Eichenberger. and M. Wilhelm. 
Angewandte Chemie, v. 73, no. 1, Jan. 7, 1961, p. 15-22. 


terocyclic 


* The Oxidation of Di-tertiary-Butyl Peroxide. Oxidation 
investigated in a static system at low conversion at 124 C with 
sufficient O., present to suppress completely the formation of 
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methane and ethane. Major product of the oxidation is for- 
maldehyde whose yield rapidly approaches a stationary value. 
4, R. Blake and K. O. Kutschke. Canadian Journal of Chem- 
istry, v. 39, Feb. 1961, p. 278-284. 


* Formation of Benzenecarboxylic Acids From Bituminous 
Coal by Means of Oxygen-Oxidation in Alkaline Medium. 
Discusses the oxidation of coal carried out in aqueous solution 
of sodium or potassium carbonate, in order to investigate the 
influence of reaction conditions. Various benzenecarboxylic 
acids were separated from the oxidized product and were 
identified. Yoshio Kamiya. Chemical Society of Japan, Bulle- 
tin, v. 33, no. 12, Dec. 1960, p. 1656-1660. 

* Synthesis of Several Ketones From Acetaldehyde and 
Propylene by Gamma-Ray Irradiation. Methylpropylketone 
and other higher ketones are synthetized with relatively high 
G values by gamma-ray irradiation on mixtures of acetaldehyde 
and propylene at room temperature, and that the reaction pro- 
ceeds by a chain mechanism, with acetyl radical produced 
thereby as the initiator. Keso Hirota and Motoyoshi Hatada. 
Chemical Society of Japan, Bulletin, vy. 35, no. 12, Dec. 1960, 
p. 1682-1685. 


* Pyrolytic Demethylation of Alkyl Aromatic Hydrocarbons 
in the Stream of Hydrogen. |. Kinetic Study on Toluene. 
ll. Kinetic Study on Xylenes. Demethylation of toluene and 
three xylene isomers in the stream of hydrogen carried out at 
temperatures ranging from 680 to 740C for toluene and from 
640 to 740C for xylenes, respectively, under an atmospheric 
pressure with flow system using a silica reaction vessel. De- 
methylation reaction of extra-pure grade ortho-, meta- and 
para-xylenes in the presence of a substantial amount of hydro- 
gen using a flow quartz reactor under atmospheric pressure. 
|. Shinobu Masamune, Akira Amano, and Hiroshi Toku- 
hisa. Il. Shinobu Masamune. Masao Uchiyama, and Hiro- 
shi Tokuhisa. Tohoku University, Technology Reports, v. 25, 
no. 1, 1960, p. 27-53. 


Fluorodienes. I. Synthesis From Cyclobutenes. II. Cy- 
cloalkylation Reactions of  1,1,4,4-Tetrafluorobutadiene. 
Il. IV.  2,3- 
Bis-(trifluoromethy])-1,3-butadiene. I. J. L. Anderson. R. 
E. Putnam. and W. H. Sharkey. Ul. R. E. Putnam, J. L. 
Anderson. and W. H. Sharkey. Ul. R. E. Putnam and J. 
E. Castle. 1V. R. E. Putnam, R. J. Harder and J. E. Castle. 
American Chemical Society, Journal, y. 83, Jan. 20, 1961, p. 
382-393. 


Amine Boranes. V. The Preparation of Trimethylamine 
Alkylboranes and 2-Alkylborobenzimidazolines. VI. The 
Preparation of B.B.B-Trialkylborazines From Trimethyl- 
amine Alkylboranes and Ammonia. Trialkylboroxines were 
reduced with lithium aluminum hydride in diethyl ether solu- 
tion and in the presence of trimethylamine. Trimethylamin« 
alkylboranes were obtained in up to 65% yield without group 
rearrangement. Reaction of trimethylamine alkylboranes with 
excess ammonia in diglyme solution at 100-150° yields the cor- 
responding B,B,B-trialkylborazines, hydrogen and_ trimethyl- 
amine. The reaction apparently is catalyzed by ammonium 
chloride. Yields of borazine ranged from 65 to 91%. M. Freder- 
ick Hawthorne. American Chemical Society, Journal, vy. 83, 
Feb. 20, 1961, p. 831-834. 


Direct Hydration of Olefins With Cation Exchange 
Resins. R. C. Odioso, A. M. Henke, H. C. Stauffer, and K. 
J. Frech. Industrial and Engineering Chemistry, v. 53, Mar. 
1961, p, 209-211. 


Pyridine and Its Derivatives. Pt. I. Quaternary pyridinium 
compounds; pyridine N-oxides; alkylpyridines and arylpyridines; 
halopyridines; organometallic compounds of pyridine; nitro- 
pyridines and their reduction products (except amines). Erwin 
Klingsberg, editor. vy. XIV. 576 pp. 1961. Interscience Pub- 
lishers, New York. (QD331 C42) 


The Amine Complexes of Aluminum Hydride. Ul. In- 
dications for formation of bis-trialkylamine alanes in solution 
were obtained. The stability of the complexes is discussed. 
John K. Ruff and M. Frederick Hawthorne. American Chemi- 
cal Society, Journal, v. 83, Feb. 5, 1961, p. 535-538. 
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* Bromination of Pyridine-N-Oxide. When pyridine-N-oxide 
is heated with a mixture of fuming nitric acid and sulfuric acid 
at 90° for 1 hr., 4-nitropyridine-N-oxide is formed in a high 
vield. H. C. van der Plas, H. J. den Hertog, M. van Ammers, 
and B. Haase. Tetrahedron Letters, 1961, no. 1, Jan., p. 32-33. 


CHEMISTRY—PHYSICAL 


Acidity Constants in the Triplet State. Acidity constants 
of the lowest triplet state have been determined for seven 
aromatic molecules by two independent methods. In the first 
method, the triplet state is populated by flash photolysis and 
the acid-base equilibrium is studied spectrophotometrically. In 
the second method, the difference between acidity constants in 
the triplet and ground states is calculated from energy levels 
of the acid and base derived from phosphorescence spectra. 
G. Jackson and G. Porter. Royal Society, Proceedings, v. 260, 
ser. A, Feb. 7, 1961, p. 15-30. 


Transfer of the Unsaturated Helium II Film. The critical 
transfer rate has been measured on surfaces of glass and Ger- 
man silver by a heat-conduction method. It is found that a con- 
siderable reduction of the transfer rate occurs when the vapor 
pressure over the film is decreased only slightly below the 
saturation value. At a given percentage of the saturation pres- 
sure, there exists a critical temperature above which film flow 
will not take place. This critical temperature is shown to be 
sharply defined, and to decrease with decreasing percentage 
saturation. D. F. Brewer and K. Mendelssohn. Royal Society, 
Proceedings, v. 260, ser. A, Feb. 7, 1961, p. 1-12. 


The Vibrational Spectra of Disordered Chains. The dy- 
namical systems discussed here are long chains of particles 
with randomly distributed masses; both nearest- and next- 
nearest-neighbor harmonic forces are taken into account. It is 
shown that in order to find the spectrum of frequencies of 
vibration, the distribution of eigenvalues of a large matrix of 
special type must be determined, and an accurate and rapid 
method of computing this distribution is described. J. L. Mar- 
tin. Royal Society, Proceedings, v. 260, ser. A, Feb. 7, 1961, 
p. 139-146. 


* Nuclear Resonance Spectrum of the Vinyl Group. The 
general quantum theory bases for the calculation of a spectrum 
involving a chemical shift-effect and a spin-spin coupling are 
applied to the case of a system of three nuclei of the spin 
quantum number % (hydrogens of the vinyl group). The gen- 
eral solution is given without any restriction of coupling. The 
expressions are used in order to calculate the parameters de- 
scribing the effect and coupling from the spectra of 131 sub- 
stances. (In German.) Das Kernresonanzspektrum der Viny]- 
gruppe. W. Briigel, Th. Ankel, and F. Kriickeberg. Zeit- 
schrift fiir Elektrochemie; Berichte der Bunsengesellschaft fiir 
Physikalische Chemie, v. 64, no. 10, Dec. 1960, p. 1121-1155. 


Potential Energy Curves for OH. Potential energy curves 
for four of the bound states of OH have been calculated by 
the Rydberg-Klein-Rees method. Various mechanisms to ex- 
plain the anomalously high population of the v° = 2 and 3 
levels of the A *S+- state are discussed. Robert J. Fallon, 
Irwin Tobias, and Joseph T. Vanderslice. Journal of Chemi- 
cal Physics, v. 34, Jan. 1961, p. 167-168. 


On the Luminescence Minimum in Certain Scintillator 
Solutions. Several scintillator solutions have been examined 
for the luminescence minimum previously reported for the case 
of Co*® gamma irradiated cyclohexane + benzene + p-ter- 
phenyl with O present. The minimum is shown to be dependent 
on the nature of the solvents and of the quencher. A satisfac- 
tory interpretation of the data involves the notion of energy 
transfer from molecules of the less-efficient (“common”) solvent 
to the molecules of the more efficient (“better”) solvent and 
thence to the scintillator. The latter transfer appears to involve 
more than one molecule of the solvent. A suggested model of 
the quenching process explains the existence of two classes of 
quenchers, one of which does not give a minimum. J. M. Nos- 
worthy, John L. Magee, and M. Burton, Journal of Chemical 
Physics, v. 34, Jan. 1961, p. 83-89. 
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Criticality Criteria for Various Configurations of a Self- 
Heating Chemical as Functions of Activation Energy and 
Temperature of Assembly. John R. Parks. Journal of Chem- 
ical Physics, v. 34, Jan. 1961, p. 46-50. 


* Flash-Light Photolysis. When a reaction is started by means 
of a photolysis flash and, immediately, the absorption spectra 
of the photolysis products are recorded, short-lived reaction 
intermediates can be ascertained. The serviceability of this 
flashlight photolysis is shown by the example of the iodine 
recombination in the gaseous state and of the quinone-sensitized 
oxidation with O, in the liquid phase. (In German.) Blitzlicht- 
Photolyse. G. Porter. Angewandte Chemie, v. 73, no. 1, Jan. 7, 
1961, p. 7-11. 


The Formation of Bitropyl in the Radiolysis of Carbon- 
14 Labeled Cycloheptatriene. The irradiation in a nuclear 
reactor or in a beam of 1.95 Mev. electrons from a Van de 
Graaff generator leads to the formation of labeled bitropy! 
among other products. Ozonization of bitropyl leads to bicyclo- 
at yltetracarboxylic acid. Permanganate oxidation of bitropyl 
eads to benzoic acid. The extent of labeling in these degrada- 
tion products suggests a symmetrical intermediate as a pre- 
cursor of the dimer. Gottfried Juppe and Alfred P. Wolf. 
American Chemical Society, Journal, vy. 83, Jan. 20, 1961, p. 
337-340. 


Approximate Thermodynamic Formation Constants of 
Some Complexes of Lead(II) and Thallium(1) From Pola- 
rographic Data. The polarographic method of DeFord and 
Hume is capable of yielding approximate values of thermo- 
dynamic equilibrium constants for the formation of complex 
ions. Solutions of varying low ionic strength may be employed 
to advantage provided that activity coefficients, observed or 
estimated, are available. C. J. Nyman. D. K. Roe, and R. A. 
Plane. American Chemical Society, Journal, v. 83, Jan. 20, 
1961, p. 323-326. 


The Photolysis of Acetone in a Perfluorinated Solvent at 
Several Temperatures. The photolysis of acetone in perfluoro- 
dimethylcyclobutane solutions has been studied in the 2537 A. 
region at 2, 24 and 41°. Preliminary evidence is cited for self- 
quenching of acetone in solution. The ratio of the specific rate 
constants for hydrogen abstraction to recombination for methyl 
radicals was evaluated at each temperature. An apparent rela- 
tionship between the material balance and the product quantum 
yields is noted and discussed. Richard Doepker and Gilbert 
J. Mains. American Chemical Society, Journal, v. 83, Jan. 20, 
1961, p. 294-298. 


Kinetics of the Reaction of Ammonia and Nitric Oxide 
in the Region of Spontaneous Ignition. Rates of the NO- 
NH; reaction were measured within the temperature range of 
850 to 1050° using a flow technique and were adequately 
represented by a given expression. Donald R. Poole and 
Wendell M. Graven. American Chemical Society, Journal, v. 
83, Jan. 20, 1961, p. 283-286. 


* Intramolecular Hydrogen Bonding in Mononitronaph- 
thylamines. The presence of intramolecular hydrogen bonding 
in 2-nitro-l-naphthylamine, 1-nitro-2-naphthylamine, 3-nitro-2- 
naphthylamine, and 8-nitro-l-naphthylamine is inferred from a 
study of the NH frequencies of the 14 isomeric mononitro- 
naphthylamines in the solvents carbon tetrachloride and pyri- 
dine. A. Bryson and R. L. Werner. Australian Journal of 
Chemistry, v. 13, no. 4, Nov. 1960, p. 456-462. 


* The Thermal Decomposition of Silver(1) Oxide. The 
decomposition has been studied over the range 100-350 C. 
Three regions are identified: 100-200 C, the activation energy 
is 30 kcal, 5% of the total oxygen is evolved, and the lattice 
parameter increases to a limiting value; 200-300 C, the activa- 
tion energy is 50 kcal, and a further 1-2% oxygen is evolved; 
above 300 C, metallic silver crystallizes, the oxide lattice con- 
tracts to a constant value, and the activation energy becomes 
36 keal. J. A. Allen. Australian Journal of Chemistry, v. 13, 
no. 4, Nov. 1960, p. 431-442. 


* Graphite Oxide Membranes for Osmotic Measurements. 
The membranes, 40 to 50u thick, were studied with dimethy] 
formamide for their usability in making the above measure- 
ments. Polyethylene glycols and polystyrene III were used as 
test substances. This limit of selectivity of the membranes in 
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some cases was with a molecular weight around 2000. Ip 7 
out of 20 investigated membranes, the limit of selectivity wa, 
under 7000. (In German.) Membranen aus Graphitoxyd fig 
osmotische Messungen. K. H. Hellwege, W. Knappe, and 6. 
Miih. Kolloid-Zeitschrift, v. 174, no. 1, Jan. 1961, p. 46-50, 


Infrared Spectrum and Force Field of Crystalline Hydro. 
gen Peroxide. The infrared spectrum of crystalline and vitre. 
ous hydrogen peroxide was studied from 300 cm™ to 40% 
cm”. A normal coordinate analysis of the tetragonal crystj | 
with four molecules/unit cell is given. The H bonds are only 
slightly weaker than in H.O but the O-H linewidths are onh 
80 cm“. From the coupled motion of the torsion and the high. 
frequency libration, the torsional frequency in the gas is esti. 
mated to be about 230 cm”. R. L. Miller and D. F. Hornig, 
Journal of Chemical Physics, v. 34, Jan. 1961, p. 265-272. 


High-Energy Radiation Damage to Fluorescent Organic 
Solids. Radiation damage to organic solids exposed to Co* 
gamma rays has been studied through the analysis of the in 
duced fluorescent changes. From the fluorescence degradation 
for two series of aromatic hydrocarbons, correlations between 
chemical structure and radiation damage have been established, 
In addition, modifications in a conventional model used to 
describe the fluorescent degradation mechanism in organic ma- 
terials are suggested by the data. Some of the organic materiak 
studies have potential application in a dosimetry system based 
on fluorescence degradation. Charles F. Sharn. Journal of 
Chemical Physics, v. 34, Jan. 1961, p. 240-246. 


Optical Properties of KC1:Tl in the Extreme Ultra 
violet Region. Studies were made between room and liquid 
nitrogen temperatures. A new band was observed in both the 
absorption and excitation spectra on the long wavelength tail 
of the exciton band. Kiyoshi Aoyagi and Goro Kuwabara, 
— Society of Japan, Journal, v. 15, Dec. 1960, p. 2334 
2342. 


Effect of Oxygen Upon Sintered Cadmium Sulphide Pho 
toconducting Films. Dark conductivity and decay time of 
films prepared by firing in nitrogen gas were higher than those 
omg by firing in the mixture of nitrogen gas and hydrogen 
sulfide. Accordingly, it was thought that the former have many 
sulfur vacancies acting as donors. Saburo Kitamura. Physical 
Society of Japan, Journal, v. 15, Dec. 1960, p. 2343-2350. 


* Mass Spectra of the Six Dimethyleyclohexanes Cis and 
Trans Isomers. Mass spectra of the six isomers substituted in 
1-2, 1-3, and 1-4 positions have been recorded for variable 
electron energy lower than 70 volts. Correlation can be made 
between the stability of the molecular ion and the form cis o 
trans of these isomers. The configuration of the molecular ion 
and the mechanisms of its breakdown, mainly the loss of methyl 
groups, have been investigated. (In French.) Les spectres de 
masse des six diméthyleyclohexanes cis et trans isoméres. P. 
Natalis. Société Chimique de Belgiques, Bulletin des Société 


Chimiques Belges, v. 69, nos. 11-12, Nov.-Dec. 1960, p. 51% 
533. 


The Nature of the Chemical Bond. The structure of mole 
cules and crystals. An introduction to modern structural chem | 


istry. Linus Pauling. 3rd Ed. 644 pp. 1960. Cornell Univer | 


sity Press, Ithaca, N. Y. (QD469 P28n3) 


* Bond Lengths and Bond Angles in Octahedral, Trigonal 
Bipyramidal, and Related Molecules of the Non-Transition 
Elements. The stereochemistry of molecules in which there 
are five or six pairs of electrons in the valency shell of a central 
atom is discussed in terms of the repulsions that exist between 
pairs of electrons in the valency shell as a consequence of the 
operation of the Pauli exclusion principle. R. J. Gillespie. 
Canadian Journal of Chemistry, v. 39, Feb. 1961, p. 318-323. 


Paramagnetism of Urany! Ion. Effect of 6d Orbitals and 
Pi Bonding. Second-order perturbation calculations of 
paramagnetism of OUO** ion were done. The contribution from 
pi bonds may be considerable. Although a bonding scheme 
utilizing only the 6d and 7s orbitals of U could account fot 
experimental values, some involvement of 5f orbitals is sug 
gested. There is no clear-cut evidence for strong involvement 
of 5f orbitals in bonds. R. Linn Belford. Journal of Chemical 
Physics, v. 34, Jan. 1961, p. 318-321. 
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The Forces Between Polyatomic Molecules. I. Long- 
e Forces. Long-range forces between two molecules are 
“cally additive” in the sense that the first-order interaction 
energy between molecules bearing charges or permanent multi- 
pole moments may be written as a double integral over pairs 
of points, one in each molecule. Examinations were made of 
the second-order interaction energy, which comprises polariza- 
tion and dispersion terms, and it was found that the corre- 
sponding forces are locally additive or not according as the 
—_ correlation within each molecule does or does not die 
away rapidly with distance. H. C. Longuet-Higgins and L. 
Salem. Royal Society, Proceedings, v. 259, ser. A. Jan. 24, 
1961, p. 433-441. 


* -Bonding in Inorganic Compounds. Hl. Transmission 
of Electronic Effects Through Square-Planar Complexes. 
Measurement of the transmission through Pt has provided evi- 
dence of double bonding to halogen and nitro ligands. The 
nuclear magnetic resonance chemical shift of the 8-protons in 
pyridine ligands serves as an indicator of electron drift in the 
complexes. Justification is thus provided for the assumed 
mechanism of the trans effect involving #-bonding. A. D. 
Westland and L. Westland. Canadian Journal of Chemistry, 
y. 39, Feb. 1961, p. 324-330. 


* A Kinetic Isotope Effect Study of the Tschugaeff Reac- 
tion. Three different kinetic isotope effects have been measured 
in the thermal decomposition of S-methyl-trans-2-methyl-1- 
indanyl xanthate: the S**/S** effect for the thio-ether sulfur 
atom, the S**/S** effect for the thion sulfur, and the C**/C** 
eect for the carbonyl carbon. Richard F. W. Bader and 
A. N. Bourns. Canadian Journal of Chemistry, vy. 39, Feb. 
1961, p. 348-358. 


* Phase Transitions in Some Anhydrous Potassium Soaps. 
The proton magnetic resonance absorption of the anhydrous 
potassium soaps of palmitic, myristic, lauric, and capric acids 
has been studied. Pronounced changes in the proton magnetic 
resonance line widths correspond to known phase transitions in 
these soaps. R. F. Grant and B, A. Dunell. Canadian Journal 
of Chemistry, v. 39, Feb. 1961, p. 359-362. 


COATINGS 


* Improve Your Phosphate Coatings. A panel discussion on 
common difficulties in phosphatizing and ways to improve re- 
sults. David L. Cramer, et al. Product Finishing, v. 25, Feb. 
1961, p. 78 + 11 pages. 


Service Experience With Thioxtropic Primers. These 
rimers, named Ferrogels, are showing considerable promise 

h in marine and heavy industrial maintenance of steel. 
Paint Technology, v. 25, Jan. 1961, p. 23-25. 


Condensation Coefficients in the Growth of Cadmium 
and Zine From the Vapor. Condensation coefficients of essen- 
tial unity have been determined for the growth of Zn and Cd 
from the vapor phase at high supersaturations in ultrahigh 
vacua. These data indicate that no impingent atoms are re- 
flected, and that all adsorbed atoms are incorporated into the 
growing crystal by Volmer’s disk nucleation and growth mech- 
anism. The adsorption of gaseous impurities at a residual gas 
pressure of 10°‘mm Hg did not affect the condensation coeffi- 
cient for condensation at high fluxes. R. A. Rapp, J. P. Hirth, 
and G. M. Pound, Journal of Chemical Physics, v. 34, Jan. 
1961, p. 184-188. 


* Flame Spray Alumina Coatings. Basic principles being in- 
vestigated by the National Bureau of Standards for the Air 
Force. Industrial Finishing (London), v. 13, Jan. 1961, p. 36. 


* Consideration of the Question of the Adaptation of 
Standards for Enamelled Wires to the Development of Wire 
Enamels. (In German.) Gedanken zur Frage der Anpassung 
der Lackdraht-Normen an die Entwicklung der Drahtlacke. 
Frits Polenz. ETZ: Elektrotechnische Zeitschrift, v. 13, Aus- 
gabe B, no. 2, Jan. 1961, p. 34-38. 


* Measurement of Ink and Printing Qualities. Otto C. 
Stoessel, Jr. American Ink Maker, vy. 39, Feb. 1961, p. 26 + 
pages, 
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* Synthetic Resins. VI. Epoxy Resins (Section B). A 
survey of the latest developments in synthetic resins used in 
coatings. Harold P. Preuss. Metal Finishing, v. 59, Feb. 1961, 
p. 58-60. 


* The Mechanical Properties of Paint and Varnish Films. 
The performance of several varnish and paint compositions was 
examined by outdoor tests, and by tensile tests of the detached 
films. H. W. Talen. Paint and Varnish Production, v. 51, no. 
2, Feb. 1961, p. 25 + 14 pages. 


* How to Set Up an Aerosol Laboratory. John J. Sciarra. 
Paint and Varnish Production, v. 51, no. 2, Feb. 1961, p. 89-91. 


* Alkyd Resins—Recent Trends. I. Economics and Threats 
to Alkyd Growth. Paint and Varnish Production, v. 51, no. 2, 
Feb. 1961, p. 47 + 5 pages. 


* Lacquer Coating of Aluminium/Magnesium Alloys. Satis- 
factory adhesion of commercial lacquers to a wider range of 
Al-Mg alloys can be achieved by chemical or electrochemical 
pretreatment. Chemical acid pretreatment gives satisfactory re- 
sults, but electrochemical pretreatment is even better. R. D. 
Guminski and F. M. P. Meredith. Oil & Colour Chemists’ 
Association, Journal, v. 44, Feb. 1961, p. 93-110. 


* Water-Dilutable Stoving Finishes. Main advantages of 
water as a diluent are lack of toxicity and smell, and lack of 
fire risk. A. G. North. Oil & Colour Chemists’ Association, 
Journal, v. 44, Feb. 1961, p. 119-149. 


* Coconut Oil-Isophthalic Alkyds for Stoving Enamels. 
The formulating and processing of short coconut oil-isophthalic 
acid alkyds as a function of polyol type and excess are dis- 
cussed. Their behavior in clear and in pigmented baking fin- 
ishes is compared with similar oi] length phthalic alkyds and 
with epoxy resins. J. Beikmanis, L. Kovacs, and R. H. Rus- 
sell, Oil & Colour Chemists’ Association, Journal, v. 44, Feb. 
1961, p. 150-155. 


* Reflections on Gloss. Attempts to find a correlation between 
loss of gloss and changes in the surface structure of paint 
coatings during exposure were unsuccessful. Concludes that 
light scattering from within the paint film is a dominant factor. 
Adolf C. Elm. Official Digest, v. 38, Feb. 1961, p. 163-180. 


* Retention of Solvents in Lacquer Films. Gas chromatog- 
raphy techniques are adapted to determine the presence and 
quantitative character of solvents in a film. The effects of 
vehicle composition, solvent types, film dimensions, ambient 
and elevated temperature exposures, and other treatment vari- 
ables are considered. Robert E. Murdock and John A. Car- 
ney, Jr. Official Digest, v. 33, Feb. 1961, p. 181-198. 


* Corrosion Control on Washington State Bridges. Methods 
of remedying basic problems, primarily by proper surface 
preparation and application techniques. Lowery W. Cody. 
Official Digest, v. 33, Feb. 1961, p. 199-219. 


* Alkyd Copolymers. Alkyd copolymers based on acrylic, 
styrene and vinyltoluene monomers as well as epoxy and sili- 
cone materials developed as vehicles for solvent coating systems 
have been compared and results summarized. R. H. Wholf, 
D. C. Davis. and H. A. Hoppens. Official Digest, v. 33, Feb. 
1961, p. 220-251. 


* Effect of Particle Size and Pigment Volume Concentra- 
tion on Hiding Power of Titanium Dioxide. Richard J. 
Bruehilman, Lee W. Thomas, and Ely Gonick. Official Digest, 
v. 33, Feb. 1961, p. 252-267. 


Functional Coatings for Paper. Report on the recent 
American Chemical Society's joint symposium. Frans Vaurio. 


Paper Mill News, v. 84, no. 8, Feb. 20, 1961, p. 14-16. 


* The Paper Chromatography of Fats. XLIII. A Contribu- 
tion to the Analysis of Alkyd-Resins. Describes the first re- 
sults of the applications of qualitative and quantitative pc- 
analysis for the investigation of alkyd-resins. (In German.) 
Die Papier-Chromatographie auf dem Fettgebiet. XLIII. 
Beitrag zur Analyse der Alkydharze. H. P. Kaufmann and 
F. J. Biischer. Fette, Seifen, Anstrichmittel, vy. 62, no. 12, Dec. 
1960, p. 1141-1143. 
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Finishing Supplement. Vitreous Enamelled Aluminium. 
Deals with the enameling process as practiced on a production 


basis. Metal Industry, v. 98, Feb. 3, 1961, p. 87-89. 


New Surfacing Process Uses Oxyacetylene Flame. New 
surfacing process, known as Aircospray, permits powdered 
metals to be sprayed and fused on to a base metal by means 
of an oxyacetylene flame. Materials in Design Engineering, 
v. 53, no. 2, Feb. 1961, p. 17. 


Picking a Coating to Resist Water Corrosion. C. G. 
Munger. Materials in Design Engineering, v. 53, no. 1, Jan. 
1961, p. 71-75. 


* Optical Characteristics of Silicon Solar Cells and of Coat- 
ings for Temperature Control. C. A. Escoffery and Werner 
Luft. Solar Energy, v. 4, no. 4, Oct. 1960, p. 1-10. 


* Coating Today—Five Variations Are Studied at Meeting. 
Concerns paper coatings. Stanley M. Jepsen. Pulp and Paper, 
v. 35, Feb. 1961, p. 48-50. 


CONTROL SYSTEMS, COMPUTERS, 
AND SYSTEMS ENGINEERING 


* Hybrid Computers for Process Control. Combines the best 
features of analog and digital systems with a simplicity and 
economy unavailable in either, to produce a unique combination 
which is capable of operating at extremely high speeds and ac- 
curacies, over large numerical ranges. George Birkel, Jr. 
Communication and Electronics, 1961, no. 52, Jan., p. 726-734. 


Digital Phase Control Techniques. An analysis of a par- 
tially digitized phase-locked loop using Z-transform sampled 
data theory is presented. Responses are obtained at various 
junctions of the loop for both a step frequency input and for a 
sinusoidal frequency input. These responses are compared with 
the corresponding responses for an analog phase-locked loop. 
Stability criterion and root locus are determined. Effects of 
quantization are studied. Philip R. Westlake. IRE Transactions 
on Communications Systems, v. CS-8, no. 4, Dec. 1960, p. 
237-246. 


A Slope-Feedback Method for Speech Compression. Deals 
with a slope-feedback method for compressing the bandwidth 
of speech signals. The maximum amount of compression is 
estimated from a quantity called the speech detail factor. This 
is analogous to the familiar picture detail factor. Measurements 
of the former show that the following compression ratios are 
possible: a two-fold compression of “telephone” quality speech, 
almost five-fold compression of band-filtered speech which has 
a syllable articulation of 60 per cent. A special feature of the 
coder is a variable-delay unit and the experimental version is 
described. M. P. Beddoes. IRE Transactions on Communica- 
tions Systems, v. CS-8, no. 4, Dec. 1960, p. 254-258. 


* Integral of the Error Squared as a Performance Index 
for Automatic Control Systems. It is shown that the ISE 
function can be used to find the values for system parameters 
which will place the poles and zeros of the system transfer 
function in the desired locations, provided that the ISE can be 
made small enough through adjustment of the parameters. R. 
N. Clark. Applications and Industry, 1961, no. 52, Jan., p. 
467-470. 


* Digital Data Recording Equipment. Describes recorder 
which employs a mechanism which moves the magnetic tape 
past the recording and reading heads in discrete and _inter- 
mittent steps, instead of continuously. Surveys possible ap- 
plications. Automation Progress, v. 6, Jan. 1961, p. 16-18. 


* Russia in Retrospect. Discusses various computers seen 
during recent visit to the USSR, including equipment for ma- 
chine translations. Andrew D. Booth. Automation Progress, v. 
6, Jan. 1961, p. 19 + 2 pages. 


* Standardization of Electronic Instrumentation and Con- 
trol Systems. The design and construction of elaborate elec- 
tronic systems for instrumentation and control of test and re- 
search facilities is guided by principles and practices of 
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standardization which reduce system cost and completion time 
A summary of these standardization principles and practices jg 
presented. J. G. Nish. Electrical Engineering, v. 80, Feb. 196). 
p. 129-135. 


ELECTRICAL ENGINEERING 


Patterns in Thin Films Make Fast Nondestructive Memo. 
ries. Studies of domain behavior by the Kerr optic method show 
that irreversible domains can be formed in thin magnetic films 
This concept can be the basis of a nondstructive memory capab} 
of operating at rates exceeding 10 Mc. Joseph W. Hart. Elec. 
tronics, v. 34, no. 7, Feb. 17, 1961, p. 126-129. 


ELECTROCHEMISTRY 


* Pretreatment of Polished Copper Alloy and Zine Com. 
ponents for Bright Nickel Plating. H. Reymond. Electro. 
plating and Metal Finishing, v. 14, Feb. 1961, p. 53-54. 


* Acceptance Requirements for Nickel-Chromium Plating, 
W. G. L. Miller. Electroplating and Metal Finishing, y. 14, 
Feb. 1961, p. 40-47. 


Coatings for Columbium. The degree of protection from 
high-temperature oxidation which can be imparted to colum 
bium by ten different types of coatings was evaluated. The 
coatings were applied by Plasmarc, detonation gun, or gu» 


metallizing processes. S. T. Wlodek. Electrochemical Society, } 


Journal, vy. 108, Feb. 1961, p. 177-185. 


Galvanic Behavior in Fused Electrolytes. Hl. Potentials 
of Calcium, Magnesium, and Nickel in LiCl-KC1-K.Cr0, 
and NaClI-KCI-K.Cr0,. Sidney M. Selis and Laurence P. 
McGinnis. Electrochemical Society, Journal, vy. 108, Feb. 1961, 
p. 191-195. 


Decorative Plating Abroad. Although some electroplater 
still rely on buffed Cu-Ni-Cr systems for decorative parts, 
many have adopted plating practices such as duplex Ni and 
crack-free Cr which were developed in this country. A. ¢ 
Benning. Metal Progress, v. 79, no. 1, Jan. 1961, p. 113-116. 

New Fuel Cell Promises Higher Voltages. An improved 
fuel cell, which makes use of the electrical properties of the 
element sodium, has been developed. Its voltage output is doubk 
that of the hydrogen-oxygen cell. Engineering, v. 191, Feb. 17, 


1961, p. 268. 


The Interface Between a Metal and an Electrolytic Solw- 
tion. Measurements of the capacity of the electrical double 
layer at the interface between a polarizable mercury electrode 


and an aqueous solution of a strong electrolyte are interpreted 
theoretically. Attention is concentrated on the layer of charges at 
the actual phase boundary, whose behavior has not been satis | 
factorily explained before. R. J. Watts-Tobin, Philosophical | 
Magazine, v. 6, ser. 8, Jan. 1961, p. 133-153. 


ELECTRONICS 


* Electroluminescence—lIts Characteristics and Applic 
tions. I. The characteristics of the light emitted from electro 
luminescent cells energized by sine waves, square waves, and 
oulses of voltage are described, and the mechanism of electro 
Siadabeniie is discussed briefly. D. H. Smith. Electronic Ev 
gineering, v. 33, Feb. 1961, p. 68-72. 


* Design of Low Noise Guns for Traveling Wave Tubes 
Basic low noise design has been applied to traveling-wave tubes 
and in similar form to many other tubes. F. B. Fank. Micre 
wave Journal, v. 4, Feb. 1961, p. 55-60. 
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Wave Generation and Shaping. Treats the various circuits 
used for wave generation and shaping in a unified manner in- 
stead of analyzing each as a separate entity. Leonard Strauss. 
520 pp. 1960. McGraw-Hill, New York. (TK7835 St82w ) 


Physical Properties of Several H-V Semiconductors. The 
physical properties of single crystals of the noncubic II-V semi- 
conducting compounds ZnsAse, ZnAse, ZnSb, CdsAss, CdAse, 
and CdSb have been investigated. Energy gaps in these ma- 
terials vary from approximately 0.13 to 1.0 ev. Mobilities at 
997 K range from 10 cm*/volt sec to 15,000 em*/volt sec and in- 
crease at low temperature. Resistivity and mobility anisotropy 
have been investigated in detail for CdAs». Except for the 
AB.V compounds, high optical transmission has been ob- 
served from the intrinsic edge to approximately 30 microns. W. 
J. Turner, A. S. Fischler, and W. E. Reese. Physical Review, 
y, 121, 2nd ser., no. 3, Feb. 1, 1961, p. 759-767. 


* Frequency Independent Antennas—Several New and Un- 
developed Ideas. A frequency independent technique ap- 
propriate to high-gain aperture-type antennas appears to be 
quite feasible. High sidelobe illumination of the collimating 
aperture by the primary feed system may be expected to cause 
significant pattern perturbation for some embodiments of the 
idea and must be resolved before the method becomes a 
practical reality. C. W. Gillard and R. E. Franks. Microwave 
Journal, v. 4, Feb. 1961, p. 67-72. 


* Microwave Superregenerative Amplifiers. Discusses super- 
regenerative operation of some of the more recent microwave 
devices such as the backward wave oscillator, parametric 
oscillator, and tunnel diode which are normally operated as 
regenerative amplifiers or oscillators. J. K. Pulfer. Microwave 
Journal, v. 4, Feb. 1961, p. 61-66. 


Coupled Mode and Parametric Electronies. “Coupled 
Mode and Parametric Electronics” serves as an introduction to 
the theory of coupled modes and shows how the use of this ap- 
proach simplifies the study of coupled systems. It then proceeds 
to the presentation of a unified theory of traveling-wave tubes, 
backward-wave oscillators, and similar devices. Finally, it treats 
the theory of parametric amplifiers, oscillators, and frequency 
converters. William H. Louisell. 268 pp. 1960. John Wiley & 
Sons, New York. (TK7870 L93c) 


* Radio-Frequency Transmission Line Engineering. Dis- 
cusses the development of a semiflexible, semisolid dielectric 
coaxial transmission line and its associated connectors, with par- 
ticular reference to obtaining minimum discontinuities. R. F. 
Lewis. Communication and Electronics, 1961, no. 52, Jan., 


p. 634-641. 


* Semiconductor Electronics. VY. Transistor Amplifier De- 
sign. Instructions are given for drawing load lines and deter- 
mining operating point. Small-signal parameters and their varia- 
tion with changes in operating point are discussed. Absolute 
maximum ratings are defined. All of these factors are then 
utilized in designing small-signal amplifiers of various types with 
special emphasis on biasing techniques. Albert A, Sorensen. 
Electro-Technology, v. 67, no. 2, Feb. 1961, p. 93-102. 

* The Fundamental Nature of Electrical Breakdown. Begins 
with a brief discussion of the apparatus used and results ob- 
tained in the early studies of pre-breakdown currents in gases; 
followed by an explanation of the results as put forward by 
Thomson, Townsend and others, developing the fundamental 
concepts as needed. John C. Devins and A, Harry Sharbaugh. 
Electro-Technology, v. 67, no. 2, Feb. 1961, p. 104-122 


* Investigation of the Effects of Phase-Distortions on the 
Instantaneous Values of the Signal in the Broadcast Chan- 
nel. Due to the considerable distortion of the shape of the 
signal, automatic control by means of a comparator of the in- 
stantaneous values of the signal in the 50-10,000 cycle fre- 
quency band cannot be obtained without a careful phase cor- 
rection of the channel. The pilot channel, when its transmission 
band is limited below 400 cycles, can be used for a comparison 
with the instantaneous values, since the phase-distortions have 
little influence on the form of the signal. This control, however, 
is suitable only for the coefficient of transmission and the inter- 
ference level, and not for the linear distortions. (In Russian. ) 
Issledovanie vliianiia fazovykh iskazhenii na mgnovennye zna- 
cheniia signala v radioveshchatel’nom kanale. A. A. Glukhov. 
Elektrosviaz’, v. 15, no. 1, Jan. 1961, p. 33-39. 
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Basic Electrical Measurements. Explains the principles of 
electrical measurement and then shows how they are used in 
actual equipment. Melville B. Stout. 2nd Ed. 571 pp. 1960. 
Prentice-Hall Inc., Englewood Cliffs, New Jersey. (TK275 
S76b2) 


* Transmission of Signals by the Method of the Comparison 
of the Parameters of Elementary Sendings. The method 
described creates new possibilities in the message transmission 
technique and permits its concrete application in comparing the 
phases of the carrying vibration (relative phase telegraphy) by 
which the interference-killing feature of a coherent receiver in 
the transmission channels during fluctuation noises is obtained. 
(In Russian.) Peredacha signalov po metodu sravneniia para- 
metrov elementarnykh posylok. N. T. Petrovich. Radiotekhnika, 
v. 16, no. 1, Jan. 1961, p. 3-10. 


* Diffraction of a Plane Electromagnetic Wave Propagated 
Along the Cone Axis. In the region where the diffused fleld 
has the aspect of a spherical wave, formulas suitable for the 
numerical calculation of the diffusion characteristics were found, 
as well as for the functions of the correction field due to surface 
narrowing and to the peak of the cone. Diagrams related to 
these functions permit the evaluation of the role of the peak 
in the diffraction of the electromagnetic waves. (In Russian. ) 
Difraktsiia ploskoIl elektromagnitnoi volny rasprostraniaiush- 
cheisia vdol’ osi konusa. A. 8S. Goriainov. Radiotekhnika i Elek- 
tronika, v. 6, no. 1, Jan. 1961, p. 47-57. 


Centimeter-Wave Solar Bursts and Associated Effects. 
Dynamic spectral observations of cm-wave bursts show that 
cm-wave burst emission is a broad-band continuum, similar in 
nature to meter-wave type-IV and type-V emission. M. R. 
Kundu and F, T. Haddock. IRE Transactions on Antennas and 
Propagation, v. AP-9, no. 1, Jan. 1961, p. 82-88. 


Tolerance Theory of Large Antennas. Considers the effects 
of systematic and random errors on the radiation pattern of 
antennas representable by a field distribution over an aperture 
such as paraboloidal reflectors and large arrays of small ele- 
ments. Practical steps are considered for unifying testing, ad- 
justing, and design so as to lead to the greatest relaxation of the 
mechanical tolerances imposed on construction. R. N. Brace- 
well, IRE Transactions on Antennas and Propagation, v. AP-9, 
no. 1, Jan. 1961, p. 49-58. 


Propagation, Noise, and General Systems Considerations 
in Earth-Space Communications. An attempt is made to 
analyze the relevant aspects of earth-space systems and to 
predict the operating frequencies for maximum range. The 
various sources of noise both internal and external to the earth- 
space communications system are investigated and a spectrum 
of system sensitivity is plotted. Maximum available transmitter 
power and practical antenna parameters are predicted for the 
1965-1970 era. All of these factors are then combined and 
weighted according to the “beacon” or “radar” equations, and 
the optimum operating frequencies for maximum range one-way 
and two-way earth-space communications systems are shown 
to lie in the microwave region of the spectrum. Harold J. 
Pratt, Jr. IRE Transactions on Communications Systems, v. 
CS-8, no. 4, Dec. 1960, p. 214-221. 


Geometric Aspects of Satellite Communication. If a system 
of communications satellites is uncontrolled after launching, 
service interruptions are inevitable. The amount of interruption 
depends on the number of satellites, their altitude, the orbit 
inclinations, the distance between ground stations, the ac- 
ceptable signal-to-noise ratio, and other parameters. Various 
relations between these quantities are presented in tables and 
graphs, and are illustrated by examples. F. W. Sinden and W. 
L. Mammel. IRE Transactions on Space Electronics and Tele- 
metry, v. SET-6, nos. 3-4, Sept.-Dec. 1960, p. 146-157. 


Re-Entry Guidance and Flight Path Control. The capa- 
bilities and limitations of a specific flight path control law for 
range maneuvering during the atmospheric phase of re-entry 
from orbit, as determined by a digital computer study, are 
presented. James E, Vaeth. IRE Transactions on Space Elec- 
tronics and Telemetry, v. SET-6, nos. 3-4, Sept.-Dec. 1960, p. 
99-108. 

* Transistor Measurements. Equipment for the direct meas- 


urement, at frequencies from 0.5 to 100 Mc/s, of the power 
gain and noise factor of transistors operating as small-signal 
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common-emitter amplifiers is described. The results of a few 
typical measurements are included, made under defined condi- 
tions of external feedback. B. N. Harden and R. W. Smith. 
Electronic Technology, v. 38, Feb. 1961, p. 58-62. 


* Experimental Travelling-Wave Tubes. By using high-pres- 
sure water cooling of helices wound from tube, the advantage 
of high coupling impedance over a very broad band which the 
helix offers is retained, and the thermal dissipation proves to be 
sufficient for construction of c.w. broad-band amplifiers at 
X-band up to power limits set by other factors, such as per- 
veance and backward-wave oscillation. Tubes are described 
with 150 W and 300 W c.w. output with gains greater than 20 
dB over the band 7.5 to 11.5 kMc/s which, because of their 
small size, probably involve greater difficulties than would occur 
in higher power tubes using the same technique. G. M. Clarke. 
Electronic Technology, v. 38, Feb. 1961, p. 38-45. 


* The Electrical Conductivity of Evaporated Germanium 
Layers. Deals with an investigation of the conductivity, struc- 
ture, and optical absorption of thin Ge layers obtained by 
evaporating Ge on to glass supports in vacuo from a W spiral 
and from a quartz crucible coated with graphite. The properties 
of the layers evaporated from the W spiral differed from those 
of the layers evaporated from graphite. It is assumed that, in 
the first case, the Ge became alloyed with W which, during 
the process of crystallization, was expelled from the Ge crystals. 
The temperature dependence of the conductivity activation 
energy in the layers corresponded with variations in the location 
of the optical absorption edge. P. P. Konorov and O. V. 
Romanov. Soviet Physics - Solid State (Cover-to-cover transla- 
tion of Fizika Tverdogo Tela), v. 2, Feb. 1961, p. 1688-1691. 


* Concerning the Investigation of the Photoconductivity 
of Powdered Semiconductors by the Photoelectric-Effect 
Method. Conditions are discussed under which the photoelectric 
effect can be singularly connected with the photoconductivity of 
semiconductor powders dispersed in a dielectric. On the basis 
of these conditions, a method is developed for the determina- 
tion of phenomenological characteristics of photoconductivity. 
Ya. A. Oksman and A. V. Burlakov. Soviet Physics - Solid 
State (Cover-to-cover translation of Fizika Tverdogo Tela), v. 
2, Feb. 1961, p. 1644-1652. 


Phantastron Circuits Using Transistors. Three transistors 
are required to produce characteristics equivalent to those of 
pentode vacuum-tube phantastron circuit. The pentode circuit 
uses feedback to give regeneration and amplification within one 
envelope. N. C. Hekimian. Electronics, v. 34, no. 8, Feb. 24, 
1961, p. 46-47. 


of LASER Oscillations in Fabry-Perot Resonators. 
The Fabry-Perot interferometer has been suggested for use as 
a high-mode LASER (light amplification by stimulated emission 
of radiation) resonator. ‘aking into account the effect of “walk- 
off’, an approximate necessary and_ sufficient condition for 
oscillation normal to the reflectors is derived. J. Kotik and M. 
C. Newstein. Journal of Applied Physics, v. 32, Feb. 1961, p. 
178-186. 


Tunneling Through Thin Insulating Layers. The resistance 
of thin aluminum-oxide films has been measured as a function of 
the voltage across the film and of the film thickness as cal- 
culated from its capacitance. By making use of an effective mass 
in the oxide equal to about 1/9 of the electron mass, the cal- 
culated values for tunneling can be brought into line with the 
experimental results. J. C. Fisher and I. Giaever. Journal of 
Applied Physics, v. 32, Feb. 1961, p. 172-177. 


* Characteristic Times of the Electronic Processes in Semi- 
conductors. A semiconductor, being a complex system contain- 
ing charge carriers of two types as well as centers of localization 
of different natures, possesses some typical times. Each one of 
these times corresponds to definite electronic processes and is 
fully determined by the equations of the kinetics of these proc- 
esses. Basic groups of these electronic processes are the fixed 
processes produced with a uniform (G = const) as well as non- 
uniform [G = f(x, y, z)] generation. (In Russian.) Kharakteri- 
sticheskie vremena elektronnykh protsessov v poluprovodnikakh. 
G. M. Guro. Uspekhi Fizicheskikh Nauk, vy. 72, no. 4, Dec. 
1960, p. 711-740. 


503 


Coupled Mode Theory of Electron-Beam Parametri, 
Amplification. A theory of parametric amplification jn , 
filamentary electron beam by transverse fields is developed ig 
coupled mode form. A discussion of the general form of the 
equations is given and reveals the circumstances under which 
exponential gain or periodic energy transfer between various 
modes can occur. Coupling by axially symmetric electric fields 
and by axially symmetric magnetic fields is discussed, and other 
amplification schemes suggested. R. W. Gould and C. C, John. 
son. Journal of Applied Physics, v. 32, Feb. 1961, p. 248-258 


Designing Tunnel Diode R-F Amplifiers. Stripline tech. 
niques coupled with a tunnel-diode amplifier make a mini. 
turized r-f amplifier having a stable insertion gain of 25 db and 
a theoretical noise figure of 2.7. Earl D. Long and Charles Pp. 
Womack. Electronics, y. 34, no. 7, Feb. 17, 1961, p. 120-193 


ENGINEERING ECONOMICS 


By Our Method of Reporting Unemployment . . . We're 
Giving the United States a Black Eye That Is Not Deserved, 
The broad concept of unemployment we use exaggerates the 
amount of unemployment in the United States as compared 
with most other countries. Engineering and Mining Journal, y. 
162, Feb. 1961, p. 151-152. 


Now: Machines Trim Maintenance Tab. Business machines 
daily summary takes the guesswork out of maintenance control 
Chemical Week, v. 88, no. 8, Feb. 25, 1961, p. 41 + 2 pages 


Fossil Fuels in the Future. Reviews the extent of fossil-fuel 
resources and forecasts the rate at which they will be depleted 
in the absence of new sources of energy, in order to estimate 
the earliest time when large amounts of nuclear power will be 
needed. Energy projections are included for the U. S., other 
areas, and the world as a whole. Milton F. Searl. U. S. Atomic 
Energy Commission, TID-8209, Oct. 1960, 63 pp. (UF76 
Un3ti Contin. ) 


* Are Industry Statistics a Bane or a Boon? Rock products 
producers are torn between lack of good information and mazes 
of useless information. Joseph N. Bell. Rock Products, vy. 64 
Feb. 1961, p. 83 + 3 pages. 


* Industrial Research on the Effects of Pace on Work 
Sampling Results. When work sampling is to be used fa 
establishing time standards for jobs with many relatively non 
repetitive elements, the conclusions of this experiment indicate 
that improper time values (either for the elements or for ab 
lowances ) can result. Great care should be exercised in stand- 
ardizing methods, checking results, selection of operators fa 
the study, and so forth. Albert B. Drui. Journal of Industrial 
Engineering, v. 12, no. 1, Jan.-Feb. 1961, p. 28-31. 


Make Return on Investment Work. Many leading mult: 
divisional and multiproduct companies, bent on stable growth, 
are convinced that the use of the return-on-investment yar 
stick for product activities is the only way in which manage 
ment can reach consistently sound decisions and measure it 


effectiveness in achieving an adequate return on the resource | 


invested in the business. Edward G. Koch. Management he 
view, v. 50, Feb. 1961, p. 20 + 9 pages. 


Industry and the Financial Community: Management’ 
Stake in Professional Investor Relations. Perhaps the mos 
critical phase of investor relations during the next 10 or 
years will be relations with professional investors—those people 
who, by their actions or recommendations, have such grea 
impact on the market price of every company’s shares, To #@ 
even greater extent than they do now, their decisions in the 
future will affect the ease of financing and the terms of whiché 
company will be able to obtain new funds. O. Glenn Saxon, 
Jr. Management Review, v. 50, Feb. 1961, p. 5 + 11 pages. 


* The Gold Problem—A Mystery Cloaked in an Enigms 
It has become apparent in recent months that the strength d 
the free world could be placed in jeopardy by unwise — 
of the U. S. gold problem. Presents the facts of the situation am 
airs some controversial opinions. J. W. Popkin. Canadian Bus 


ness, v. 34, Feb. 1961, p. 88 + 8 pages. 
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* Are You Missing the Boat in Export Sales? Many business 
and government leaders feel that U. S. industry is failing to 
capitalize on its export opportunities. Here is how a company 
can determine its export possibilities. Phil Hirsch. Industrial 
Marketing, v. 46, Feb. 1961, p. 44-48. 


Soviet Statistics of Physical Output of Industrial Com- 
modities. Their Compilation and Quality. Inaugurates a 
gries of publications on Soviet economic growth that will 
present the results of research that has been carried on for the 
ast six years. Gregory Grossman. 151 pp. 1960. Princeton 
University Press, Princeton, New Jersey. (HC336.2 G91s) 


Perils in Numbers. An alarming number of management 
decisions are being based on misleading statistical conclusions. 
Heres how to minimize this hazard in your business forecast- 
ing. Leonard H. Lempert. Chemical Week, v. 88, no. 7, Feb. 
18, 1961, p. 63 + 13 pages. 


Energy and Transport. Survey and Perspective of the 
Structural Changes in Inter-European Transport Develop- 
ment. This study explains the state of development and ten- 
dencies of the energy consumption in Western Germany, Bel- 
gium, France, Italy, Luxemburg, the Netherlands, Switzerland, 
and Austria, the importance of the energy carrier transport for 
the commercial circulation of coal, crude oils and its derivatives, 
gasoline in connection with the railroads, pipelines and elec- 
tricity communications, coordination of the various transport 
systems as functions of the energy consumption, legal require- 
ments, private industries and national economies. (In German.) 
Energie und Verkehr. Riickblick und Vorblick auf Struktur- 
wandlungen des intereuropiiischen Verkehrsaufkommens. Hell- 
muth Stefan Seidenfus. vy. XVIII. 229 pp. + 58 tables. 1960. 
}.C.B. Mohr (Paul Siebeck), Tiibingen, Germany. (HC240 
Se42e ) 


Less Common Elements. Economics. Discusses availability 
and price of Nb, Ta, Mo, W, Cr, Re, Hf, and V. There is 
reason to believe that each metal will serve growing environ- 
mental demands most unique to its capabilities, so that all, or 
many of them, will share in the over-all growth. Before too many 
years, these metals certainly will be removed from the less- 
common list and placed among the materials readily available 
for engineering purposes. R. W. Hale and R. L. Carmichael. 
Industrial a Engineering Chemistry, v. 53, Feb. 1961, p. 
108-111. 


FLUID MECHANICS 


Propulsion Systems for Space Flight. Space-environment, 
power generation, thermal and electrical propulsion systems, 
nuclear-particle generators, photonic and natural force field sys- 
tems. William R. Corliss. 300 pp. 1960. McGraw-Hill, New 
York. (TL782 


* Liquid-Liquid Displacement in a Porous Medium. The 
differential equation of the linear flow was determined on the 
basis of the usual hypotheses concerning the flow of heterogene- 
ous fluids through porous media. Due to the terms representing 
the capillary effect, this equation cannot be integrated by known 
methods. By neglecting this effect, a quasi-linear, equation with 
partial derivatives of the first order, for which it is easy to solve 
the problem corresponding to the initial values, can be obtained. 
The constant rate of flow and the rate varying with time were 
considered according to a definite law. A solution for the case 
of the gravity effect is given. (In French.) Sur le déplacement 
liquide-liquide dans un milieu poreux. T. Oroveanu. Revue de 
Mécanique Appliqueé, v. 5, no. 5, 1960, p. 599-615. 


FOOD TECHNOLOGY 


Gamma-Irradiation of Vacuum-Packed Sliced Meat Prod- 
wets. At a dose level between 0.2 and 0.5 megarad, off-flavor 
— in all items. Change of color was observed after 
about one week’s storage. Doses of 1.0 and 2.0 megarad made 
the products turn brittle, evidently due to non-enzymatic de- 
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struction of the tissue. A dosage of 2.0 megarad was sufficient 
to achieve practical sterility in all products under the conditions 
used, Olle Dahl. Acta Polytechnica Scandinavica, Chemistry 
Including Metallurgy Series No. 9, 1960, 22 pp. (T1 Ac8le 
Vis. ) 


* Amino Acid Requirements of Children: Isoleucine and 
Leucine. It was estimated that children of 11 years of age 
require 1.0 gm of isoleucine and 1.5 gm of leucine as the 
daily minimal needs, or 30 and 45 mg per kg of body weight, 
respectively. Itsiro Nakagawa, Tetsuzo Takahashi, and Take- 
shi Suzuki. Journal of Nutrition, v. 73, no. 2, Feb. 1961, p. 
186-190. 


* Porcine Neonatal Nutrition: Absorption of Unaltered 
Nonporcine Proteins and Polyvinylpyrrolidone From the 
Gut of Piglets and the Subsequent Effect on the Matura- 
tion of the Serum Protein Profile. J. CG. Lecce, C. Matrone, 
and D. O. Morgan. Journal of Nutrition, vy. 73, no. 2, Feb. 
1961, p. 158-166. 


* Energy Requirements of Men in Extreme Heat. There is 
a significant increase in the energy requirements of men living 
and working in extremely high temperatures and in the sun. 
The increased requirements are probably due to a combination 
of increased action of the blood in heat transport, increased 
action of the sweat glands, plus the increased total metabolic 
rate due to the elevation in body temperature. C. Frank Con- 
solazio, Ralph Shapiro, John E,. Masterson, and Philip §8. 
L. McKinzie. Journal of Nutrition, v. 73, no. 2, Feb. 1961, 
p. 126-134. 


* Utilization of Amino Acids From Foods by the Rat. V. 
Effects of Heat Treatment on Lysine in Meat. These studies 
add to previous information in showing that lysine availability 
from meats heated under moist conditions is not significantly 
altered unless severe heat treatment, such as autoclaving, is 
used. Barbara S. Heller, et al. Journal of Nutrition, vy. 73, 
no. 2, Feb. 1961, p. 113-116. 


* Lesser Known Vitamins in Foods. Contains tables of food 
analyses for computation of the content of Bs, pantothenic acid, 
biotin, folic acid, choline, and inositol in diets. Mervyn G. 
Hardinge and Hulda Crooks. American Dietetic Association, 
Journal, v. 38, Mar. 1961, p. 240-245. 


Production of Lysine-Rich Yeast. A yeast product contain- 
ing about 16% hot water-extractable lysine (calculated as hy- 
drochloride ) was obtained. The conversion efficiency of 2-oxo- 
adipic acid to lysine was about 0.63 (weight basis) in a 
fermentation medium containing molasses as the sole carbon 
source. A. L. Jensen and P. Shu. Applied Microbiology, v. 9, 
no. 1, Jan. 1961, p. 12-15. 


Biosynthesis of Lysine From a-Ketoadipic Acid and 
a-Aminoadipic Acid in Yeast. When baker's yeasts were grown 
in KAA medium, yeasts were harvested having over 20% of their 
total dry weight as lysine. It is suggested that such high lysine 
yeasts might be a desirable source of lysine for fortification of 
certain foods deficient in this amino acid. Harry P. Broquist, 
Arthur V. Stiffey, and Alberta M. Albrecht. Applied Micro- 
biology, v. 9, no. 1, Jan. 1961, p. 1-5. 


* Latest Advances in Nutrition. Charles Glen King. American 
Dietetic Association, Journal, vy. 38, Mar. 1961, p. 223-226. 


Experimental Transmission of Sanguinarine in Milk: 
Detection of a Metabolic Product. The authors conclude that 
the likelihood of traces of sanguinarine and of other toxic 
alkaloids finding their way into milk supplies intended for 
human consumption must be quite considerable, and suggest 
that such trace contamination may have a bearing on the in- 
cidence of endemic primary glaucoma. Sohrab A. E. Hakim, 
Valerie Mijovié, and James Walker. Nature, y. 189, Jan. 21, 
1961, p. 201-204. 


FUELS AND COMBUSTION 


* Sulzer Tar Condensation. Alfred Meyer. Sulzer Technical 
Review, v. 42, no. 2, 1960, p. 35-38. 
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* Gasification of Pulverized Peat Coke by Overheated 
Water Vapor. Tests on enlarged laboratory scale revealed the 
effects of: temperature conditions, specific vapor discharge and 
multiple use of coke on the qualitative and quantitative indices 
of the gas-forming process. Method described permits the pro- 
duction of high quality water gas. (In Russian.) Gazifikatsiia 
pylevidnogo torfianogo koksa peregretym vodianym parom. V. 
G. Kashirskii. Izvestiia Vysshikh Uchebnykh Zavedenii, Ener- 
getika, v. 3, no. 12, Dec. 1960, p. 55-60. 


* Experimental Investigation of the Density of Liquid 
Oxygen at Temperatures of From —190 to —120°C and 
Pressures to 200 kg/em*, Including the Saturation Curve. 
The lower limit of pressure is the saturation curve. Equations 
are presented showing the relationship between density of 
liquid O on the saturation curve and temperature. Results of 
density measurements along the saturation curve are compared 
with values obtained by other investigators. Detailed tables of 
rounded values are given. (In Russian.) Eksperimental’noe 
issledovanie plotnosti zhidkogo kisloroda pri temperaturakh ot 
—190 do —120°C i davleniiakh do 200 kG/em*, vkliuchaia 
krivuiu nasyshcheniia. D. L. Timrot and V. P. Borisoglebskii. 
Inzhenerno-Fizicheskit Zhurnal, v. 4, no. 1, Jan. 1961, p. 3-13. 


Combustion Instability: Liquid Stream and Droplet Be- 
havior. Il. Estimating Primary Liquid Jet Break Up With 
Heat Transfer Considerations. Mathematical expressions are 
obtained which describe the temperature rise and radius de- 
crease of a liquid jet which enters a high temperature ambient. 
M. Imber. U. S. Air Force, Wright Air Development Center, 
WADC Technical Report 59-720, Sept. 1960, 10 pp. (TL507 
Un3.18w Vis.) 


* Furnace Safeguards Panel. 1. Panel discussion on purg- 
ing, combustible meter detectors. Combustion, vy. 32, no. 8, 
Feb. 1961, p. 27-35. 


Spectroscopy of Fluorine Flames. I. Hydrogen-Fluorine 
Flame and the Vibration-Rotation Emission Spectrum of 
HF. D. E. Mann, et al. Journal of Chemical Physics, y. 34, 
Feb. 1961, p. 420-431. 


* Mining and Processing Coal. Application of automation. 
Automation, v. 8, Feb. 1961, p. 62-67. 


Flames. Their Structure, Radiation and Temperature. 
Aims to give a fairly advanced discussion of a part of the field 
that is concerned with stationary flames, with emphasis on the 
physical rather than the chemical viewpoint. A. G. Gaydon 
and H. G. Wolfhard. 2nd Ed. 383 pp. 1960. Chapman & 
Hall, Ltd., London. (QD516 G25f2) 


Toward Safety in Handling of Propellants. H. A. Volz. 
Missiles and Rockets, v. 8, no. 7, Feb. 13, 1961, p. 34. 


The Purification of Coke Oven Gases With Platinum 
Metals Catalysts. Holger C. Andersen and Duane R. Steele. 
Engelhard Industries Technical Bulletin, v. 1, no. 3, Dec. 1960, 
p. 106-108. 


GEOLOGY, GEOPHYSICS, MINERALOGY, 
AND MINING ENGINEERING 


* Bacteria in Flood Water: What They Are—What They 
Mean. J. M. Sharpley. Petroleum Engineer, vy. 33, Feb. 1961, 
p. B55 + 4 pages. 


Three Chemosynthetic Autotrophic Bacteria Important 
to Leaching Operations at Arizona Copper Mines. Species 
isolated from the leaching waters of Cu mining areas are the 
S-oxidizing Thiobacillus concretivorus, the Fe-oxidizing Ferro- 
bacillus ferrooxidans, and a S- and Fe-oxidizing bacterium 
closely resembling Thiobacillus ferrooxidans. John D. Corrick 
and Joseph A. Sutton. U. S. Bureau of Mines Report of 
Investigations 5718, 1960, 8 pp. (TN21 Un3r Room 290) 


* Some Features of Interpretation of Microsonde Dia- 
grams in Carbonate Sections. V. M. Leont’er. Petroleum 
Geology, v. 3, no. 4-B, 1959, p. 255-258. 


507 


* Electronic Techniques in Oceanography. General facton 
governing the design of electronic equipment for oceanographic 
use, and design of housings to withstand high pressures are 
discussed briefly. M. J. Tucker. British Institution of Radig 
Engineers, Journal, v. 20, Dec. 1960, p 921-931. 


* Project Moon-Drill. Rig may help unravel the mysterig 
of space. Its first job: find out what makes up the surface of 
the moon. Drilling, v. 22, Feb. 1961, p. 57 +- 1 page. 


* The Iron Core of the Earth. (In Russian.) K voprosy 9 
zheleznom iadre zemli. V. N. Zharkov. Akademiia Nauk SSSR. 
Doklady, vy. 135, no. 6, Dec. 1960, p. 1378-1381. 


The Dust Cloud About the Earth. Fred L. Whipple, 
Nature, v. 189, Jan. 14, 1961, p. 127-128. 


* Dynamics of the Universe. Above is deduced from three 
simple and plausible principles without using the energy mo. 
mentum tensor of continuous matter. Shows that the square 
of the Hubble’s factor may be interpreted as proportional to 
a certain density of matter which is transformed during the 
expansion of the universe into rest mass and into different 
forms of energy. Jaroslav Pachner. Acta Physica Polonicg 
v. 19, no. 6, 1960, p. 663-673. 


Radar Echoes From the Aurora at 1,300 MC./S. Shows 
essential features of the fully developed aurora which have 
been substantially reproduced. E. Eastwood, G. A. Isted, and 
J. D. Bell. Nature, vy. 189, Jan. 14, 1961, p. 115-117. 


* The Cyclie Elements of Radio Weather Forecasting, 
John H. Nelson. Journal of Cycle Research, v. 10, no. 1, Jan 
1961, p. 3-8. 


* Sound Velocities at the Surface of Deep Sea Sediments, 
A study of the initial amplitude of reflection of explosive sound 
from the sea floor in the Pacific has shown many cases in which 
the amplitude decreases with increasing angle of incidence and 
becomes negative at angles of about 74° to 80°. John C, Fry 
and Russell W. Raitt. Journal of Geophysical Research, vy. 66, 
no. 2, Feb. 1961, p. 589-597. 


* X-Rays From Van Allen Belt Electrons. Concludes that 
the X-ray flux, although highly variable, at peak intensity 
should be detectable above the cosmic radiation background 
at balloon altitudes. J. B. Cladis and A. J. Dessler. Journal 


of Geophysical Research, v. 66, no. 2, Feb. 1961, p. 343-350 


* Observations on Cerenkov Radiation From the Night 
Sky. Light pulses from extensive air showers have been studied 
with a system of four wide-angle detectors in coincidence. The 
zenith angle distribution has been determined by a_ timing 
method, and the rate of showers observed under cloud. Most 
of the light observed appears to originate from altitudes of 
less than 1 km. J. White, N. A. Porter, and C. D. Long. 
Journal of Atmospheric and Terrestrial Physics, v. 20, no. |, 
Feb. 1961, p. 40-48. 


* The Distribution of Micrometeorites Near the Earth. 
Impacts of micrometeorites recorded by Explorer I in Feb 
1958 have been examined statistically to determine their dis 
tribution with latitude, altitude, and longitude relative to the | 
satellite-earth-sun angle (satellite local time). A. R. Hibbs. | 
Journal of Geophysical Research, v. 66, no. 2, Feb. 1961, p| 
371-377. 


* Theory of X-Ray Emission of the Sun. The effect of the 
radiation in the atmosphere of the earth and the intensity dis 
tribution across the solar disk is summed up. G. Elwert. Journd 
of Geophysical Research, v. 66, no. 2, Feb. 1961, p. 391-401 


* Carbon Dioxide in the Atmosphere and in Atlantic Ocean 
Water. Over the Atlantic Ocean, the atmospheric CO, concet- 
tration is found to average 316 ppm by volume and to be quite 
uniform except for a minor increase toward the equator. Tare 
Takahashi. Journal of Geophysical Research, vy. 66, no. 2 
Feb. 1961, p. 477-494. 


* Drilling Fluids: A Current Review. Ul. The Mud Pro 
gramme. Discusses the criteria which determine the choice 
drilling fluid and thus the mud program, together with some 
further details of drilling fluid practice. G. K. Jones. Petroleum, 
v. 24, Feb. 1961, p. 53-56. 
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* Surface Exploration of the Moon, Outlines a 10-year pro- 
gram, examines the problems and some possible solutions, and 
snalyzes a sample expedition. Peter A, E. Stewart. Spaceflight, 
3, no. 2, Mar. 1961, p. 34-48. 


* 4 Sonic Method for Analyzing the Quality of Cementa- 
tion of Borehole Casings. The new logging method operates 
on the principle that attenuation of a sonic pulse transmitted 
by a casing is greatly increased when that casing is bonded 
to an outer annulus of hard material (such as set cement) 
which has an appreciably smaller sonic-wave velocity than that 
of the casing. M. Grosmangin, F. P. Kokesh, and P, Majani. 
Journal of Petroleum Technology, v. 13, Feb. 1961, p. 165-171. 


Foam Agents and Foam Drilling. Foam drilling can handle 
larger flows of formation water than is generally realized. A. S. 
Murray and J. E. Eckel. Oil and Gas Journal, v. 59, no. 8, 
Feb. 20, 1961, p. 125-129. 


Variations in the Uranium-235 Content of Fifteen Ores. 
Samples were compared to a standard and variations of about 
0.1% were observed. L. A. Smith. U. S. Atomic Energy Com- 
mission, K-1462, Jan. 19, 1961, 5 pp. ( UF 767 Un3.lk Contin. ) 


Some Characteristics of the Ohio State University 360- 
Foot Radio Telescope. Paper from a symposium on radio 
astronomy. J. D. Kraus, R. T. Nash, and H. C. Ko. IRE 
Transactions on Antennas and Propagation, vy. AP-9, no. 1, 


Jan. 1961, p. 4-8. 


GRAPHIC ARTS 


* Back Etching. Highlight Negatives. Local Etching. Mush- 
room Dot. The article discusses each of these topics. R. V. 
Cannon. Printing World, v. 168, no. 1, Jan. 4, 1961, p. 5. 


* Truth in the Eye—Photogrammetry. The present state 
and trends of photogrammetry as revealed at the Ninth Con- 
gress of Photogrammetry held in September. J. B. P. Angwin. 
Perspective, v. 2, no. 4, 1960, p. 350-361. 


* Trends in Zoom. Discusses the present state of the art of 
the zoom lens. R. Kingslake. Perspective, v. 2, no. 4, 1960, 
p. 362-373. 


The Change in Apparent Image Size Caused by Motion 
During Photographic Exposure. A photograph of a moving 
object is always blurred to some extent. If the size of the 
object is measured from the photograph, this blurring changes 
the apparent size. The case treated is an object viewed in 
silhouette. The gradation in light quantity striking the areas 
partially shaded by the moving edges of the object is derived 
for flash tube and shutter-controlled exposure. With the aid 
of photographic film characteristics, the resulting image is 
reconstructed and the apparent change in size determined. 
Change in size is found to be a function of film contrast and 
ratio of object movement during exposure to object length in 
direction of motion. The effects of diffraction and imperfect 
focus are considered. In the general case an interaction between 
the various causes of blurring is found. In the more practical 
case of small errors due to focus and diffraction, and small 
movement during exposure, the interaction is negligible and 
the error dut to movement is directly proportional to the amount 
of movement. L. V. Larson. U. S. Air Force, Wright Air De- 
velopment Division, WADD Technical Note 60-26, May 1960, 
13 pp. (TL507 Un3.18t Contin. ) 


The Technique of Photomicrography. This book provides 
a comprehensive survey of modern techniques of photomicro- 
graphy. It will be of value to scientists using photomicrography 
a a tool in their laboratory work, as well as to photographers 
interested in this important field. Equipment, processing, mount- 
ing, staining and other practical aspects are thoroughly dis- 
cussed, and specialized forms of photomicrography described in- 
clude infrared, ultraviolet, X-ray, fluorescence and interference. 
Douglas F. Lawson. 256 pp. 1960. The Macmillan Co., New 
York. (QH251 L44t) 


‘ 

New Data Concerning the Electron Microscope Pho- 
logrammetry. Comments regarding the fundamental physical 
Principles of stereometry with a light microscope; geometrical 
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principles of the evaluation of stereoscopic pictures of the elec- 
tron-microscope; the problem of orientation of the stereometry 
of pictures taken with the electron-microscope. (Jn German. ) 
Neues von der elektronenmikroskopischen Bildmessung. K. 
Hubeny. Radex Rundschau, 1960, no. 6, Dec., p. 421-428. 


* The Observation and Recording of Variable Processes in 
the Emission-Electron Microscope. Principle of image forma- 
tion and data of the emission microscope; vacuum cine- 
matographic camera; influence of the ions on the object; trans- 
formation of steel; formation of oxides on Fe; literature. (In 
German.) Beobachtung und Registrierung veriinderlicher Vor- 
giinge im Emissions-Elektronenmikroskop. H. Diiker. Radex 
Rundschau, 1960, no. 6, Dec., p. 406-420. 


* On the Relation Between Color Correction and Fre- 
quency Response in the Central Part of the Image of a 
Group of Photographic Systems. The spectral response of a 
system (lens and emulsion) can be described by a model curve. 
The variation of the sine-wave response function of the system 
with varying color correction of the lens is investigated, and the 
influence of spherical aberration and spherochromatism are also 
treated briefly. The findings of this investigation have been used 
in the design of a telephoto lens. The sine-wave response curve 
and photographic results for this lens are shown. Tadeusz 
Malinowski and Walter Mandler. Photographic Science and 
Engineering, v. 4, no. 6, Nov.-Dec. 1960, p. 317-323. 


* The Effect of the Variables of a Photographic System on 
Detail Rendition, With Special Reference to Camera Motion. 
A theoretical discussion is given to show the way in which the 
various photographic parameters, such as lens focal length, 
aperture diameter, scene luminance, granularity, and emulsion 
sensitivity can be varied so that, for a given speed of linear 
image motion, detail rendition can be oe The conclu- 
sions are confirmed experimentally and their application to 
aerial photography is indicated. The same principles can be 
applied when the camera is stationary and other characteristics 
of the system are varied. Robert N. Wolfe and Sam A. Tuccio. 
Photographic Science and Engineering, v. 4, no. 6, Nov.-Dec. 
1960, p. 330-340. 


* Theoretical Considerations Concerning the Relationship 
Between Characteristic Curves of Elementary and Thick 
Layers. An integral equation is given which relates the ele- 
mentary density curve to the density curve of a thick coating. 
A graphical method is used to obtain from this equation the 
elementary layer curve, starting with the given curve of a thick 
coating. The gradient of the elementary density curve has 
several maxima. Correspondingly, the grain-size distribution 
derived from the elementary density curve has several maxima. 
It is shown how the mean spread of the individual grain-size 
distribution affects the shape of the density curve of the thick 
coating and how it is related to the toe of the density curve. 
E. Klein. Photographic Science and Engineering, v. 4, no. 6, 
Nov.-Dec. 1960, p. 341-344. 


* Rapid-Drying Characteristics of Several Films for Aerial 
Photography. Drying curves were obtained for six aerial films 
under several drying conditions in two dryers, one an air im- 
pingement type, and the other a Houston A-14 Dryer. These 
curves show clearly the division of drying into two major 
periods: a constant-rate period in which drying is controlled by 
conditons of the dryer and a falling-rate period when char- 
acteristics of the film become a major factor. In the equations 
governing the constant-rate period, the dryer coefficient de- 
scribes the ability of the dryer to evaporate moisture from the 
film. In the falling-rate period, the rate of moisture evaporation 
from the film surface continuously diminishes in an exponential 
fashion; the rate depends upon emulsion characteristics prior to 
processing, the effects of the process on the emulsion, and also 
the drying conditions. James W. Boyd. Photographic Science 
and Engineering, v. 4, no. 6, Nov.-Dec. 1960, p. 354-358. 


* Spread Function and Contrast Transfer Function of 
Photographie Layers. The reproduction of small details by 
photographic layers is characterized by the spread function 
(SF) or the contrast transfer function (CTF). These functions 
are connected with each other by Fourier transformation. An 
equation which has been confirmed by experiments is given for 
SF. An attempt is made to derive this equation from the prop- 
erties of the layer. CTF is calculated from the equation for SF. 
With the aid of this equation, it is possible to represent satis- 
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factorily the results of various authors, whereby the one-para- 
meter form is sufficient up to a frequency v < v 4, while one 
or two more parameters have to be added for larger fre- 
quencies. H. Frieser. Photographic Science and Engineering, v. 
4, no. 6, Nov.-Dec. 1960, p. 324-329. 


HEAT POWER 


Design and Development of a Convective Air-Cooled 
Turbine and Test Facility. The partial results of a program 
undertaken by the author’s company to develop a fully cooled, 
flight-type turbine and test facility are reported. The design 
heat-transfer considerations are discussed, the test facility de- 
scribed, and performance results to date are given. W. F. 
Weatherwax. ASME, Transactions, Series A, Journal of En- 
gineering for Power, v. 83, no. 1, Jan. 1961, p. 9-18. 


The Radial Turbine, for Low Specific Speeds and Low 
Velocity Factors. The main factors which influence radial- 
turbine performance are discussed. It is shown how the turbine 
geometry influences performance and, in particular, the reac- 
tion. The basic approach to improving turbines in the range of 
low-velocity factors and low specific speed is indicated. The 
approach to be taken in adapting a turbine design to low- 
specific-speed operation is pointed out, and the deterioration 
of the blade loading pattern due to such a reduction of the 
specific speed is shown. E. M. Knoernschild. ASME, Transac- 
tions, Series A, Journal of Engineering for Power, v. 83, no. 1, 
Jan. 1961, p. 1-8. 


A New Runaway Speed Limiter for Kaplan Turbines. The 

object of the paper is to show that the maximum runaway speed 
of a Kaplan turbine can be reduced, from 2.5 to 3.0 times 
normal, inherently common for this type, to a maximum value of 
less than 1.85, thus substantially reducing the cost of the 
enerator. This is accomplished by means of a dependable 
“Runaway Speed Limiter” recently developed. G. H. Voaden. 
ASME, Transactions, Series A, Journal of Engineering for 
Power, v. 83, no. 1, Jan. 1961, p. 19-35. 


* Manufacture and Testing of Black Brant Engines. The 
Canadian rocket propulsion program has been an integrated pro- 
gram including ingredient development, process engineering, 
rocket engine static testing, and flight evaluation of test vehicles. 
Several synthetic elastomeric polymers have been developed and 
evaluated in various size engines. A remotely controlled oxidizer 
grinding and handling system has been engineered and installed. 
A unique mixing and casting system has been devised and is in 
use; casting pots have been eliminated by this system, which is 
also remotely operated. Facilities for temperature conditioning 
and statically firing large solid rocket engines have been built 
at CARDE and a Fixed azimuth-inclined launcher has been in- 
stalled at Fort Churchill. Several 17-in.-diameter Black Brant 
vehicles have been fired from this launcher with very satis- 
factory engine and vehicle performance. I. R. Cameron. Ca- 
nadian Aeronautical Journal, v. 7, no. 2, Feb. 1961, p. 61-66. 


Combined Effect of Contraction Ratio and Chamber 
Pressure on the Performance of a Gaseous-Hydrogen— 
Liquid-Oxygen Combustor for a Given Propellant Weight 
Flow and Oxidant-Fuel Ratio. The experiment was conducted 
with a “two-dimensional” gaseous-hydrogen—liquid-oxygen en- 
gine of about 150-pound thrust. Martin Hersch. U. S. National 
Aeronautics and Space Administration, Technical Note, NASA 
TN-D-129, Feb. 1961, 13 pp. (TL570 Un3t Room 290) 


Application of Ultrasonics to Solid Rocket Systems. This 
report contains the results of investigations to establish the ap- 
plicability of ultrasonic inspection techniques to solid fuel 
rocket motors. Special emphasis was placed on the detection of 
unbonded areas at the interfaces of solid fuel rocket motors 
having a basic construction of a steel case, rubber liner and 
solid propellant bonded together in that order. The acoustic 
properties were obtained for these and other materials used for 
construction of rocket motors. Commercially available ultrasonic 
inspection and recording equipment was used to obtain data. 
Various pulse-echo and through-transmission techniques were 
utilized to determine optimum conditions for detecting defects 
and displaying them on both cathode ray image and C-Scan 
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Me view) facsimile paper recordings. R. E. Kleint, R, p 
cKown, and J. B. Ramsey. U. S. Air Force, Wright Air 
Development Division, WADD Technical Report 60-553 Oct 
1960, 103 pp. (TL507 Un3.18w Vis. ) "7 


Solar Power in Space. Development of thin metalized plastic 
sheeting with many small holes for use as photoemitter and 
collector in space could conceivably permit generation of as 
much as 1 kw of power per 10 or 15 lb. of weight. Thoma 
Gold. Astronautics, v. 6, Feb. 1961, p. 34 + 2 pages. 


Base Flow Characteristics of Missiles With Cluster-Rocke 
Exhausts. Characteristic altitudes for the change of the base 
flow pattern are determined—particularly the critical altitudes 
for flow reversal from atmospheric air flowing into the base tp 
backflow of hot exhaust gases toward the base. Significant flow 
parameters—base pressure, heat flux, and base thrust incre 
ments—are calculated and presented in graphs. B. H. Goethert, 
Aero/Space Engineering, v. 20, Mar. 1961, p. 28 + 11 Pages, 


Experimental Designs for Rocket Motors. Description of 
an experimental procedure that utilizes the minimum. number of 
test specimens required to obtain information necessary to make 
decisions for any continuous developmental program. Norman 
R. Garner, D. E. Hartvigsen, and Richard W. Vail. Jr. Aero 
Space Engineering, v. 20, Mar. 1961, p. 12 + 5 pages. 


Solid Propellant Rocket Research. Progress in Astro 
nautics and Rocketry. A collection of papers on mechanical 
sroperties of grains; steady-state burning mechanisms; com. 
ustion of metals; theories of unstable combustion; experiments 
on unstable burning, and solid propellant ignition. Martin 
Summerfield, editor. v. I. 692 pp. 1960. Academic Pres, 
New York. (TL785 Su64s) 


Rocket Propeliant Handbook. Nearly a hundred chemicals 
which have possible use as rocket propellants are described in 
this important handbook. The chemicals include fuels, oxidizers, 
and monopropellants. The analysis of each substance covers: 
general characteristics, physical and chemical properties, meth- 
ods of storing and handling, and performance characteristics. 
Each entry is accompanied ' tables giving such data as heat 
value, density at various temperatures, specific impulse, and 
performance with alternative oxidizers or fuels. Boris Kit and 
Douglas S. Evered. 354 pp. 1960. The Macmillan Co., New 
York. (TL785 K64r) 


HUMAN FACTORS 


* The Relationship of Human Engineering to Industria 
Engineering Concepts. Points out that the engineer, and 
specifically the Industrial Engineer, may find it challenging to 
be a part of the research and development of man-machine 
systems as against the operational aspects of industry. H. Jerry 
Lavender, Jr., Journal of Industrial Engineering, v. 12, no. |, 
Jan.-Feb. 1961, p. 48-50. 


* The Scientific Extension of the Human Intellect. Dis 
cusses a new man-machine partnership in the domain of the 
intellect called “intellectronics”, which reflects extending the 
intellect by electronics. Simon Ramo. Computers and Automé- 
tion, v. 10, Feb. 1961, p. 9-12. 


Measuring Human Work Performance. Ultrasonic device 
used in time-and-motion studies, fatigue analysis, medical 
studies, and job design for the physically handicapped records 
three-dimensional information about every motion of the bod} 
member being studied. Jay Goldman and D. K. Ross. Elec 
tronics, v. 34, no. 10, Mar. 10, 1961, p. 196 + 1 page. 


INFORMATION—PREPARATION 
AND DISSEMINATION 


Information Retrieval and Machine Translation. Pt. | 
Advances in Documentation and Library Science. First pa 
of a two-volume work which records the papers and discussio 
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of the International Conference for Standards on a Common 
Language for Machine Searching and Translation, held under 
the auspices of Western Reserve University and the Rand 
Development Corp., Sept. 6-12, 1959. Allen Kent, editor. 
y. I. 686 pp. 1960. Interscience Publishers, New York. 
71001 K4li) 

Permanent Storage Media. Discusses permanency of dif- 
ferent storage media used in computer systems, including 
punched cards, paper tape, magnetic tape, and photographic 
systems. Lists 30 references. Paul C. Constant, Jr. Instruments 
and Control Systems, v. 34, Feb. 1961, p. 262-264. 


* Optical Seanning Introduced in Tabulating Card Punch. 
An optical scanning device for data processing systems, called 
the Optical Scanning Punch, has been developed. It is designed 
to read handwritten markings on a standard 90-column tabulat- 
ing card and punch the appropriate code holes into the same 
card. It works at the speed of 150 cards per minute, it does not 
require the use of a special magnetic pencil—any soft lead 
pencil will do—and no special symbols are needed. It reads 
numerals as well as normal pencilled notations such as check 
marks, lines, X-marks, and circles. Computers and Automation, 
y, 10, Feb. 1961, p. 11B. 


* Remote Electronic Data Processing—Past, Present, and 
Future—Some Remarks. M. M. Astrahan. Computers and 
Automation, v. 10, Jan. 1961, p. 6 + 1 page. 


* Electronics and Microfilm Combine in Rapid-Access 
Catalog Application. An automatic catalog based on microfilm 
and electronics has been developed for a wholesale drug dis- 
tributor, and was recently installed. This type of unit may find 
wide applications in fields of order-entering, pricing, and in- 
quiry-answering, where these and other functions normally re- 
quire reference to voluminous catalogs. Computers and Automa- 
tion, v. 10, Jan. 1961, p. 2B-3B. 


* High Speed Information Retrieval System. Grouped litera- 
ture searches which would take several librarians over a week 
to complete, are each being accomplished in fifteen minutes by 
a computer. An IBM-704 and a roll of magnetic tape containing 
information from thousands of library reference cards are the 
system. Data on the master tape include detailed and cross- 
referenced information on technical reports in such fields as 
aeroballistics, chemistry, physics, etc. Computers and Automa- 
tion, v. 10, Jan. 1961, p. 6B. 


* What’s Wrong With D. P. Machinery. Discussion on the 
mechanical reliability of data processing machines held at the 
Institution of Mechanical Engineers in January, 1960. Control, 
v. 4, no. 32, Feb. 1961, p. 88-90. 


INSTRUMENTATION 


A Simple Comparator for the Intercomparison of Un- 
saturated Standard Cells. Describes the comparator, its calibra- 
tion and limitations. Richard C. Bean. IRE Transactions on In- 
strumentation, v. I-9, no. 3, Dec. 1960, p. 313-314. (TKI 
In6.6i Vis. ) 


The Role of ISA in Measurement Standards. Presents sug- 
gestions for the ISA in improving measurement standards. The 
following proposals are put forth: survey of measurement stand- 
ards facilities; measurement standards information center; meas- 
urement standards clearing house; quality control of performance 
of standards laboratories; development of a measurement stand- 
ards long-range research and development committee. Orval 


Linebrink. ISA Journal, v. 8, Feb. 1961, p. 69-70. 


* Measurement of Low Factors of Reflection at High Fre- 
quencies. A method is described for measuring low reflection 
coefficients at high frequencies in terms of magnitude and phase. 
An accuracy of 0.1% can be attained with the use of commercial 
quipment. States the theoretical fundamentals of this method 
Which can be applied with coaxial systems and waveguides. (In 

n.) Uber die Messung kleiner Reflexionsfaktoren bei 
= Frequenzen. Karl Kohler. Frequenz, v. 15, Jan. 1961, p. 
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Specimen Tilting Device for Use in the Hitachi H. U. 10 
Electron Microscope. A tilting specimen holder is described. 
Its usefulness in transmission studies of the fine structure of 
metal foils is illustrated. M. C. Huffstutler, Jr. and G. Thomas. 
Review of Scientific Instruments, v. 32, Jan. 1961, p. 86-88. 


Simulator for High Density lon Guns. A simulator for an 
ion gun is used to predict the ion trajectories in the gun for a 
given electrode geometry. A trajectory plotter is described which 
consists of a miniature tricycle, a voltage balancing unit (the 
same unit used in de millivolt recorders), a de regulated power 
supply, and a number of resistors. The trajectories are found 
by “steering” the tricycle across the simulator. The trajectory 
plotter and the method of space charge simulation were checked 
experimentally and were found to have good accuracy. Ray- 
mond Fox. Review of Scientific Instruments, v. 32, Jan. 1961, 
p. 77-82 


A 100-db Microwave Semiconductor Switch. A dual-diode 
microwave switch providing in excess of 100-db switched at- 
tenuation with low insertion loss is described. Switching time of 
the device, limited by the diodes, is 3x10°" sec. Application of 
the switch in a 9000-Mc superheterodyne magnetic resonance 
spectrometer as a mixer crystal protector and as a microwave 
signal blanker is described. D. W. Feldman and B. R. McAvoy. 
Review of Scientific Instruments, v. 32, Jan. 1961, p. 74-76. 


Sensitive Output Indicator for Differential Transformer 
Displacement Determinations. A transistorized circuit par- 
ticularly designed as an output indicator for linear variables dif- 
ferential transformers is given. It is relatively simple to con- 
struct, adjust, and operate. The advantages of a phase-sensitive 
detector for the measurements of — displacements is dis- 
cussed. Resolution of the unit is about 0.054; the linearity is 
about 4%. Darold Wobschall. Review of Scientific Instruments, 
v. 32, Jan. 1961, p. 71-73. 


Low-Level Linear Microsecond Gate. A linear transmission 
zate for use in scintillation counter coincidence experiments is 
pmol at The gate is suitable for negative pulses of micro- 
second duration and is linear over a range of 0.01 to 5 v. The 
circuit is relatively simple, uses no vacuum tubes, and is reliable 
over long periods of use. The use of low-level gates can increase 
the usable counting rate of a multichannel coincidence system 
by an order of magnitude. P. R. Chagnon. Review of Scientific 
Instruments, v. 32, Jan. 1961, p. 68-70. 


Are Source for High Temperature Gas Studies. A wall- 
stabilized water-cooled Cu ring type are source is described 
which operates stably in apparently any gas for periods of an 
hour or more at currents up to 100 amp. Arc temperatures ob- 
tained spectroscopically by absolute line intensity and line pro- 
file methods are given for the arc in N at 92 amp. John B. 
Shumaker, Jr. Review of Scientific Instruments, v. 32, Jan. 
1961, p. 65-67. 


System for Oscillographic Recording of Selected Pulses 
From a Series of Randomly Arriving Impulses. Describes 
system for specific problem of velocity logging oil wells but 
indicates that similar instrumentation Should be applicable to 
related problems. 4. W. Trorey. Review of Scientific Instru- 
ments, v. 32, Jan. 1961, p. 62-64. 


Visual Signal Generator. A device is described which 
generates sinusoidal waves of radiant power for use in visual 
experiments. The instrument covers a continuous range of fre- 
quencies from 2 to 75 cps, modulation amplitudes from 0.001 to 
1.0, and luminance levels from 0.01 to 1500 mL. Frequency, 
amplitude, and luminance controls are mutually independent. 
Both “equal-energy” while light and narrow-band chromatic 
stimuli are provided. D. H. Kelly. Review of Scientific Instru- 
ments, v. 32, Jan. 1961, p. 50-55. 


Variable Sensitivity Automatic lonization Chamber. An all 
quartz electroscope system is described whose sensitivity may 
be varied over a wide range by changing one potential. H. V. 
Neher. Review of Scientific Instruments, v. 32, Jan. 1961, p. 
48-49. 


Microwave Separator for High Energy Particle Beams. 
Describes the design and construction of a separator, following 
the original ideas of Panofsky and Wenzel. A TMo:s rectangular 
cavity with a Q of 15,000 and a maximum power dissipation of 
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1.3 Mw (megawatts) was used. With this, electrons of 150 
Mev/c momentum were deflected through % in. at the final 
focus of the analyzing magnet. P. R. Phillips. Review of 
Scientific Instruments, v. 32, Jan. 1961, p. 13-16. 


Instrumentation of Aluminum Bodies to Determine In- 
terior Temperature Variations and Rate of Surface Re- 
cession During Exposure to Nuclear Explosions. Discusses 
development of instrumentation, laboratory testing of instru- 
mentation, and instrumentation of %-inch thick aluminum melt 
plates for field testing. U. S. Atomic Energy Commission, SC- 
4463( RR), Jan. 1961, 30 pp. (UF767 Un3.1sc Contin. ) 


The Measurement Gap. Introduces an entire journal issue 
devoted to the subject of measurement standards. Papers are 
presented on such subjects as: measurement standards in re- 
search; measurement standards in science and industry; NBS— 
source of American Standards; traceability—the instrument 
“pedigree;” and evaluating measurement standards. Orval L. 
Linebrink. ISA Journal, vy. 8, Feb. 1961, p. 38. 


* Electronic Measuring Systems for Use on C. I. Engines. 
Applicability of electronic measuring systems to compression 
ignition engine tests and experience gathered in practice. Some 
special measuring instruments and their application. Theoretical 
correlations between frequency characteristics, phase angle, 
phase transmission time or phase transmission time difference 
in RC, DC, and LC amplifiers (carrier frequency amplifiers ) 
and bifilar galvanometers that must be considered in composing 
appropriate measuring systems so as to permit anticipated in- 
accuracies in measurements to be ascertained and corrected 
when plotting the test results. Method of using matched cables 
to enable measurements by mismatched cables to be trans- 
mitted over long distances. (In German.) Elektronisches Messen 
an Brennkraftmaschinen. K. Diko. Technische Mitteilungen 
Krupp, v. 18. no. 3, Dec. 1960, p. 119-134. 


* Electronic Instrumentation for Measuring Mechanical 
Variables on Motor Trucks. Deals with three different elec- 
tronic instrument set-ups which are used for measuring and 
recording mechanical variables in the development of new motor 
trucks. Constructional details are given of an electronic meas- 
uring and recording truck. (In German.) Einrichtungen zur 
Messung mechanischer Gréssen an Lastkraftwagen. J. Helling 
and G. Kaufmann. Technische Mitteilungen Krupp, v. 18, no. 
3, Dec. 1960, p. 135-140. 


Sferics Monitoring System. Discusses general theory and 
then gives a functional description of the equipment. Also, 
commercial equipment used in the system is discussed. E. G. 
Goddard. IRE Transactions on Instrumentation, v. I-9, no. 3, 
Dec. 1960, p. 315-326. (TK1 In6.6i Vis.) 


A Simple Method of Measuring Fractional Millimicro- 
second Pulse Characteristics. Describes completely the pulse 
comparison technique and then discusses experimental results 
obtained and draws conclusions. Osear L. Gaddy. IRE Trans- 
actions on Instrumentation, v. 1-9, no. 3, Dec. 1960, p. 326-333. 


A 1500-Volt, Center-Tapped Regulated Power Supply. 
N. W. Bell. IRE Transactions on Instrumentation, v. I-9, no. 
3, Dec. 1960, p. 334-336. (TK1 In6.6i Vis.) 


Arrangement for Electrochemical Potential-Time Meas- 
urements in the Millimicrosecond Range. An arrangement is 
described which allows potential-time measurements in galva- 
nostatic pulse techniques to be performed 40-80 musec after 
initiation of the pulse. E. Blomgren, D. Inman, and J. O'M. 
Bockris. Review of Scientific Instruments, v. 32, Jan. 1961, 
p. 11-12. 


Tests and Comparisons of Carbon and Germanium Ther- 
mometers. Two encapsulated Ge thermometers have been 
calibrated and tested between 1.4 and 4.2 K. Within the pre- 
cision of the measurements (+0.4 millidegree) no change in 
their calibration was found after cycling to room temperature 
or after temporary removal from the measuring apparatus. In 
this respect, the GE thermometers were considerably better 
than C thermometers. For comparison, a C thermometer was 
encapsulated and found to undergo unpredictable changes 
corresponding to several millidegrees under similar circum- 
stances. Peter Lindenfeld. Review of Scientific Instruments, 
v. 32, Jan. 1961, p. 9-11. 
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* Miniaturized Current Transformers for Multirange 0 

ation of Milliammeter Ink Recorders. Presents detailed desig, 
information and performance characteristics of small-size jg 
strument transformers, which are suitable for measurement of 
currents in the range of 0.1 ma (milliampere) to 10 ay 
(amperes) with an accuracy of +0.3 to 0.5%. High a-c and z 
voltages up to about 10,000 volts may be measured by em. 
ploying the current range 0-1 ma and adding a series resist 
(1,000 ohms per volt) corresponding to the multiplier Tesistor 


of an ordinary voltmeter. William A. Geyger. Communication 


and Electronics, 1961, no. 52, Jan., p. 681-689. 


* Protection for Underwater Instruments. Waterproof cays 
for instruments—especially cameras, electronic flash lamps, and 
sonar drivers—are considered for external pressures up to 20.00) 
psi (pounds per square inch) which is adequate for the greates 
known depths in the sea. Equations, charts, and experimentalh 
determined values of failure are given for cylinders, end cape 
and windows of various materials. Several types of pressure. 
resisting electric connections are shown and a pressure-testing 
facility is described. Harold E. Edgerton and Lloyd D. Hod. 
ley. Communication and Electronics, 1961, no. 52, Jan., p 


689-694. 


* Speed Control of D.C. Motors. Discusses transistor equip. 
ment for automatic regulation including motor control systems 
phase-lock feedback system and velocity feedback system 
M. J. Miller and G. V. Buckley. Electronic Technology, , 
38, Feb. 1961, p. 63-67. 


LUBRICATION AND FRICTION 


* Friction as a Factor in Bolt Tension, Galling, Seizing. I]. 
Role of MoS, lubricants. Harry Gerstung. Assembly & Fastene 
Engineering, v. 4, Feb. 1961, p. 38-41. 


* Rapid Method for Predicting the Flow Properties o 
Lubricating Greases. C. F. Carter. NLGI Spokesman, y. 4 
no. 11, Feb. 1961, p. 430-435. 


Polarity Anchors New Space Lube Theory. Polarity ¢ 
lubricants may be important to their performance at very low 
pressure. Chemical & Engineering News, v. 39, no. 5, Jan. 30 


1961, p. 48-49. 


* Silicone Engineering Fluids and Creases. Silicone fluid 
give dependable, uniform performance over an exceptionally 
wide range of temperatures, thereby not only increasing th 
efficiency of existing designs, but also making possible entirely 
new design techniques. Mechanical World and Engineering 


‘Record, v. 141, Feb. 1961, p. 46-50. 


* Friction and Wear of Refractory Compounds. The sliding 
characteristics of the borides, carbides, nitrides, silicides 
and oxides of several metals were investigated in air at tem 
peratures up to 2000 F. Tests were of the crossed-cylinder typ 
and friction and wear effects measured under repetitive sliding 
conditions. K. P. Zeman and L. F. Coffin, Jr. ASLE Traw 
actions, v. 3, no. 2, Oct. 1960, p. 191-202. 


* The Performance of Heavily Loaded Oscillating Rolle 
Bearings From 300 F to 600 F. Over 1000 roller bearing 
were evaluated at elevated temperatures as oscillating bearing 
and load-life characteristics determined through statistic 
analysis of failure data. Operating temperatures of 300 F, 450F 
and 600 F were investigated. Bearing materials investigated i® 
cluded AISI 52100 steel, M-2 tool steel, and 440-C stainles 
steel. Grease lubrication was used. The bearing load range & 
cluded 250,000 psi to 500,000 psi maximum Hertz stress. Al! 
52100 steel proved satisfactory for temperatures to 450 F. Too 
steel (M-2) and 440 C stainless steel proved satisfactory 
temperatures to 600 F. W. A. Glaeser. ASLE Transactions, ¥ 
3, no. 2, Oct. 1960, p. 203-207. 


On Turbulent Lubrication. Proceeding from the Reynold 
equations and introducing the approximations currently used # 
lubrication problems, general motion equations for turbuled 
lubrication are written. V. N. Constantinescu. Institution ¢ 
Mechanical Engineers, Proceedings, v. 173, no. 38, 1959, 24 
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* Extreme-Pressure Lubrication and Wear. The Influence 
of Contact Stress on Metallic Wear. The wear of a steel pin 
terminating in a truncated 120° cone rubbing on the flat surface 
of a rotating disk was studied in relation to the initial contact 
gress. With white oil as the lubricant, three ranges of initial 
contact stress were employed: 152,000-157,000 psi, 67,000- 
76,000 psi, and 47,000 psi. Typical time-dependent wear curves 
for the two higher pressure ranges were multistage in char- 
acter, showing first a sharp rise in the amount of wear, then a 
leveling-off, and finally a transition to rapid wear again. A. 
Dorinson and V. E. Broman. ASLE Transactions, y. 3, no. 2, 


Oct. 1960, p. 165-175. 


* The Influence of Longitudinal and Transverse Profile on 
the Load Capacity of Pivoted Pad Bearings. Numerical solu- 
tions are presented for a square pad having profiles consisting 
of longitudinal curvature, transverse curvature, and their com- 
bination. Improved load capacity over the flat pad with optimum 
pivot location is found for some operating conditions including 
the case of the centrally pivoted pad. A. A. Raimondi. ASLE 
Transactions, v. 3, no. 2, Oct. 1960, p. 265-276. 


* Colloidal Molybdenum Disulphide. Molybdenum disulfide 
is a good lubricant because of its layer-like structure and its 
ability to exfoliate on heating by the loss of volatile oxidation 
products. E. R. Braithwaite. Research Applied in Industry, v. 
14, Jan. 1961, p. 24-28. 


MECHANICAL ENGINEERING 


Aluminum Threaded Fasteners With Die-Cast Aluminum 
Parts. What can and can’t be done successfully when designing 
Al threaded fasterners for use with die-cast Al parts. E. G. 
Moeller, W. L. Weertman, and H. E. Eriksen. SAE Journal, 
y. 69, Mar. 1961, p. 60-61. 


* High Pressure Sealing Fasteners. A fastener designed to 
seal its hole against the leakage of liquid or gaseous media, or 
the transfer of pressure differentials. William D. Engstrand. 
Assembly & Fastener Engineering, v. 4, Feb. 1961, p. 35-37. 


Band Reinforced and Layer Built Pressure Vessels. A 
cylindrical shell is reinforced with bands which carry only hoop 
load, the bands themselves being constructed from layers of thin 
plate; in layer-built vessels, the bands are joined by circum- 
ferential welds, so that longitudinal loads are also carried by 
the reinforcement. P. J. Palmer. British Welding Journal, v. 8, 
Feb, 1961, p. 51-57. 

Improvement of the Power Efficiency of a Hydraulie Con- 
trol System by the Use of a Gain Compensated Control 
Valve. S.-Y. Lee. ASME, Transactions, Series D, Journal of 
Basic Engineering, v. 83, no. 1, Mar. 1961, p. 119-124. 


* Dictionary of Mechanical Engineering. Presents prime de- 
finitions in the fields of architecture, automatic controls, en- 
gineering mechanics, fuels and combustion, and power plants, 
along with related definitions in the fields of basic electricity, 
heat treatment of metals, basic mathematics, and welding. 
Alfred Del Vecchio. 346 pp. 1961. Philosophical Library, New 
York. (TJ9 D38d Dict. Stand) 


On the Buckling of Circular Cylindical Shells Under 
Pure Bending. Stability is investigated by means of Batdorf's 
modified Donnell’s equation and the Galerkin method. The re- 
sults of this investigation have shown that, contrary to the 
commonly accepted value, the maximum critical bending stress 
is for all practical purposes equal to the critical compressive 
stress. Paul Seide and V. 1. Weingarten. ASME, Transactions, 
Series E, Journal of Applied Mechanics, vy. 28, no. 1, Mar. 1961, 
p. 112-116. 


Stress Distribution in a Rotating Spherical Shell of 
Arbitrary Thickness. Derives an exact solution for the stress 
distribtuion in an elastic spherical shell rotating about a dia- 
metral axis. The surfaces of the shell are free of boundary 
tractions. The coefficients necessary to determine the stresses at 
any point have been calculated for eight values of a thickness 
parameter, a. Graphs of the maximum stress intensity as a func- 
tion of a are presented. M. A. Goldberg, V. L. Salerno, and 
M. A. Sadowsky. ASME, Transactions, Series E, Journal of 
Applied Mechanics, v. 28, no. 1, Mar. 1961, p. 127-131. 
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Transient Thermal Stresses in a Circular Cylinder. An 
exact solution for the transient temperature distribution, as well 
as for accompanying quasi-static thermal stresses and deforma- 
tions, which arise in an infinitely long elastic circular shaft if its 
surface temperature undergoes a sudden uniform change over a 
finite band between two cross sections and is steadily main- 
tained thereafter. The solution given is in the form of definite 
integrals and infinite series, whose convergence is discussed. 
C. K. Youngdahl and Eli Sternberg. ASME, Transactions, 
Series E, Journal of Applied Mechanics, vy. 28, no. 1, Mar. 1961, 
p. 25-34. 


Some Gyroscopic Oscillations. Consideration is given to the 
nonlinear terms in the differential equations governing the 
motion of gyroscopes under constant acceleration and a “cor- 
recting” torque. Unstable oscillations are noted when a cor- 
recting torque is present and the nonlinear terms are included. 
C. J. Thorne. ASME, Transactions, Series E, Journal of Ap- 
plied Mechanics, v. 28, no. 1, Mar. 1961, p. 57-66. 


A New Approach to the Analysis of the Deflection of 
Thin Cantilevers. Proposes a new method for the calculation of 
large deflections. Slender bars under point loads are traced 
back to the strut problem, thus bypassing the solution of non- 
linear differential equations. R. Frisch-Fay. ASME, Trans- 
actions, Series E, Journal of Applied Mechanics, y. 28, no. 1, 
Mar. 1961, p. 87-90. 


METALLURGY 


* Copper Alloys. A correlation of properties and characteris- 
tics with engineering applications. G. Fitzgerald-Lee, Mechan- 
ical World and Engineering Record, y. 141, Feb. 1961, p. 
71-74. 


* Metals Handbook. Properties and Selection of Metals. 
Covers C and low-alloy steels; cast irons, stainless steels and 
heat-resisting alloys; tool materials; magnetic, electrical, and 
other special-purpose materials; Al, Cu, Pb, Mg, Ni, Sn, Ti, 
and Zn and their alloys; precious metals; properties of pure 
metals. Taylor Lyman, et al., editors. y. 1. 8th Ed. 1300 
pp. 1961. American Society for Metals, Novelty, Ohio. (TA459 
Am35m8 Ret.) 


Aireraft Structural Materials. Assesses present and future 
development trends and compares suitability of different mate- 
rials. A. J. Kennedy. Aeroplane and Astronautics, y. 100, Jan. 
20, 1961, p. 68-70. 


Metallurgy in the Army. IL. Metallurgical R&D in the 
Army. Hl. Light Armor Materials. |. L. G. Klinker. U. 
H. P. George. Journal of Metals, v. 13, Feb. 1961, p. 127-154. 


* Ni-Span C, An Alloy With a Constant Modulus of Elas- 
ticity. Ni-Span C is a hardenable heat-resistant Ni-Fe-Cr-Ti 
alloy with a constant modulus of elasticity between —50 and 
+66C. The mechanical properties of this alloy correspond to 
those of the alloyed steel of the VC Mo 240 type. The physical 
and mechanical properties and the use of this material were 
examined, (In Dutch.) Ni-Span C, een legering met constante 
elasticiteits-modulus. Ong Bing Jong. Metalen, vy. 16, no. 1, 
Jan. 16, 1961, p. 2-6. 


Improved Niobium Alloys. A group of Nb alloys containing 
W and Ti has been developed by Union Carbide International 
Company in an effort to improve the strength and oxidation 
resistance of Nb. Metal Industry, v. 98, Jan. 20, 1961, p. 52. 


Heat Treatable Copper Alloys. Major commercial interest 
in heat treatable Cu-base alloys centers around five alloy groups: 
Be-Cu, Cr-Cu, Zr-Cu, Ni-Sn bronze and Al bronze. The first 
three are high strength, high electrical conductivity alloys. 
Nickel-tin bronzes are applied as pressure tight fittings and 
heavy duty bearings. Aluminum bronzes have combination of 
toughness, corrosion resistance and wear resistance. Discusses 
characteristics, heat treatment, and applications of these alloys. 
D. C. Ludwigson and R. J. Nekervis. Materials in Design 
Engineering, v. 53, no. 1, Jan. 1961, p. 84-88. 
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Reaction of Pure Tantalum With Air, Nitrogen, and 
Oxygen. Kinetics studies were made of the reactions of Ta with 
Oz, Ne, and air at 400 to 1500 C. The Ta-O: reaction is linear 
from 500 to 1250 C. The Ta-Nz reaction follows a cubic rate 
law at 400 to 700 C and a parabolic rate law at 800 to 1475 C. 
The reaction behavior in air is initially parabolic, followed by 
a transition to linear behavior. W. M. Albrecht, W. D. Klopp, 
B. G. Koehl, and R. 1. Jaffee. American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Transactions, Metal- 
lurgical Society, v. 221, no. 1, Feb. 1961, p. 110-117. 


Influence of Reactor Radiation on the Oxidation of 
Niobium. The effect of neutron irradiation at flux levels of 
~10"* nv on the oxidation characteristics of Nb was studied 
at temperatures near 400 C. No measurable change was detected 
either in the rate of oxidation of Nb or in the nucleation process 
associated with the oxidation of Nb. On the basis of estimates 
of the extent of radiation damage in thin oxide films, it was 
concluded that the damage resulting from irradiation at cur- 
rently available neutron flux levels is unlikely to change the 
number of oxide lattice defects sufficiently to produce a sig- 
nificant change in the oxidation rate. It was thought that altera- 
tion of a nucleation-type process was possible. J. V. Cathcart 
and F, W. Young, Jr. Corrosion, v. 17, Feb. 1961, p. 77-79. 


Oxidation of Titanium. A study has been made of the re- 
action of sheet Ti with O. at 300-700 C at pressures of 10°*-760 
mm Hg. Oxidation/time curves have been determined by 
gravimetric and volumetric methods, and oxidized specimens 
have been studied by X-ray diffraction, electron diffraction, 
electron microscopy, and metallographic techniques. Below 
550 C, the oxidation is strictly logarithmic and breaks occur 
in the oxidation /time curves. Above 550 C, the oxidation curves 
are smooth and show very nearly parabolic oxidation except at 
the lowest O, pressures. Both the logarithmic and the parabolic 
rate constants increase with temperature. For the latter type of 
oxidation, the results indicate an Arrhenius energy of activation 
of ~50 kcal/mole. Oxygen pressure has practically no effect on 
gomnese oxidation, whereas a small pressure effect is observed 
or logarithmic oxidation. Tor Hurlen. Institute of Metals, 
Journal, v. 89, pt. 4, Dec. 1960, p. 128-136. 


3rd Metallurgy Symposium on Corrosion (1959). A col- 
lection of the 24 papers and concluding summarization pre- 
sented at this symposium on corrosion held at the Saclay Center 
for Nuclear Studies. Also included are discussions of each 
paper, English titles, and abstracts. Both aqueous and gaseous 
corrosion systems are treated. (In French.) 3¢ Colloque de 
métallurgie sur la corrosion (1959). 242 pp. 1960. North Hol- 
land Publishing Co., Amsterdam. (TA462 C69) 


* Aluminium and Corrosion. A Review of Progress in 1961. 
A general review with a bibliography containing 168 entries. 
F. C. Porter. Corrosion Prevention & Control, y. 8, Jan. 1961, 
p. 37-43. 


Preventing Hydrogen Embrittlement of Tantalum. Purity, 
history, source, and heat-treatment have no apparent influence 
on the susceptibility of Ta to H embrittlement in an aggressive 
mo ae media. However, contact of Ta with an extremely 
small area of Pt appears to be a particularly effective method of 
preventing embrittlement. C. R. Bishop and Milton Stern. 
Journal of Metals, v. 13, Feb. 1961, p. 144-145. 


Lower, Less-Variable Power Needs Favor Deep Ground 
Beds. Deep beds do a better job of protecting bare lines than 
do conventional beds is the conclusion reached by a pipe-line 
company after more than three years of experience with 30 in- 
stallations. While higher in installation cost, the much lower 
power consumption and greater range make deep beds much less 
costly to operate. John P. O’Donnell. Oil and Gas Journal, v. 
59, no. 8, Feb. 20, 1961, p. 117-119. 


Inhibited Antifreezes for Aluminum. The corrosion of the 
Al engine is no problem if an inhibited antifreeze is used in the 
cooling system. Aluminum exhibits better corrosion resistance 
than cast iron, but is subject to both uniform dissolution and 
pitting attack in the aggressive waters commonly found in the 
U. S. H. Lee Craig, Jr. and Patrick H. Woods. Soap and 
Chemical Specialties, v. 37, Feb. 1961, p. 89 + 5 pages. 
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Etch Pits at Dislocations in Copper. A possible mechanism 
for the development of etch pits at dislocations in Cu by etch, 
ing in solution is presented, and experiments are described 
which may substantiate this mechanism. Etchants which wij 
develop pits at clean dislocations on the (111), (100), aul 
(110) faces of Cu are described. These etchants are capable of 
distinguishing between clean dislocations and dislocations wig, 
a “Cottrell atmosphere” in 99.999% Cu. Clean edge and ocsue 
dislocations can also be differentiated with these etchants. Song 
observations concerning the relation of facet structure, devel, 
oped by etching, to the dislocation structure of the crystal ar 
reported. F. W. Young, Jr. Journal of Applied Physics, y, 99 
Feb. 1961, p. 192-201. 


* The Kinetics of Pit Corrosion on Passive Chrome-Nickel 
Steels. Cases of pit corrosion caused by chloride ions have bee 
investigated on six different Cr-Ni steels in a buffer solution cop. 
taining Fe(II)-Fe(III). On the strength of measurements of 
the potential and impedance of the electrode, a thesis has beep 
developed regarding the kinetics of pit corrosion. The exper. 
mental results can be interpreted by assuming a chemisorption 
process as a starting reaction. As regards the stable co-existence 
of active and passive zones in connection with the “all-or. 
nothing” law of passivity, a resistance polarization is assumed 
as well as a concentration of hydrochloric acid in the pits. (In 
German.) Beitrag zur Kinetik der Lochfrasskorrosion an pas 
siven Chrom-Nickel-Stihlen. E. Brauns and W. Schwenk, 
Werkstoffe und Korrosion, v. 12, Feb. 1961, p. 73-80. 


Micropitting of Titanium During Anodic Oxidation jp 
Formic Acid. The mechanism of micropitting is highly compler, 
as the electrode processes which occur involve the anodic oxida. 
tion of Ti, localized corrosion of Ti, oxidation of HCOOH to C0 
and CO:, and oxidation of OH’ to O.. The heterogeneity of the 
metal and adsorption of HCOOH on active centers and th 
formation of complexes between Ti and HCOOH may also con. 
tribute to the over-all process. R. A. Piggott and L. L. Shreir, 
Nature, v. 189, Jan. 21, 1961, p. 216-217. 


A Simple Stress-Corrosion-Cracking Test for Copper Ab 
loys. A simple test for determining the resistance of copper al 
loys to stress-corrosion cracking in moist ammoniacal atmosphere 
is described. The advantages of the test are its simplicity, the 
trivial amount of equipment required, and the quantitative meas- 
ure of the progress of cracking. The test is believed to constitute 
a reliable accelerated method of determining the relative resist- 
ance of copper alloys to stress-corrosion cracking in natural ew 
vironments. David H. Thompson. Materials Research & Stand: 
ards, v. 1, Feb. 1961, p. 108-111. 


Hydrogen Pickup During Aqueous Corrosion of Zir 
conium Alloys. Hydrogen absorption during the corrosion @ 
zirconium alloys has been studied in 600 and 680 F water and 
750 F, 1500-psi steam. Results on binary sponge-base alloy series 
indicate that, of the alloying elements found in Zircaloy-2, Nia 
increasing levels markedly increases H adsorption. Tin has litte 
or no effect, while Fe and Cr additions reduce H absorption. 
Antimony additions also reduce H absorption. However, add: 
tions of As, Sb, Bi, or Te to Zircaloy-2 do not affect the amoutt 
of H absorbed during corrosion. It is postulated that in a 
conium alloys containing Fe, Cr, or Ni, the compounds of thes 
elements are cathodic to the Zr matrix. The resulting potentia 
difference is sufficiently high to anodically polarize the Zr aw 
thus improve corrosion resistance. Apparently Fe and Cr com 
pounds readily depolarize H and thereby decrease the possibility 
of its passage through the oxide film. Nickel compound 
probably do not depolarize H and may aid in its passage throug) 
the oxide film. Warren E. Berry, Dale A. Vaughan, and 
L. White. Corrosion, v. 17, Mar. 1961, p. 81-89. 


* Corrosion Testing on Condenser Tubes by Model Cor 
denser at Osaka Power Station (Rep. 1). A corrosion test he 
been conducted with a model condenser installed at the Osakt 
Power Station, using brackish water. Tubes of aluminum bras 
aluminum brass modified with Si and Sb or with Ni, and I# 
cupronickel were tested. Corrosion was severe compared W 
that due to clean sea water. Among four different types # 
tubes, corrosion was most severe in 10% cupronickel. Com 
prehensive English summary and captions provided. (J 
Japanese.) Takemichi Otsu and Shiro Sato. Sumitomo L 
Metal Technical Reports, v. 1, no. 4, Oct. 1960, p. 26-49. 
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Corrosion of Metals in Sea Water. The Office of Saline 
Water is directing a large number of investigations into the 
feasibility of new processes for producing fresh water, starting 
with sea or brackish water as a source. It is desired that these 
Jants last for 20 years or more. This paper points up ways in 
which the economic waste resulting from corrosion in saline 
water plants can be avoided. The article is based on a review of 
the corrosion literature and on consultations with marine ex- 

s in the field. Of the many materials for distillation plants, 
steel is the most important. It can be used to handle sea water 
below 250 F, if proper steps are taken such as the removal of 
all air (O) from solution. For severe service and better per- 
formance, metals like Ti, Hastelloy C, Monel, cupro-nickels, Al, 
aluminum brass, or Admiralty brass are used. Frederick W. 
Fink. Paper from “Saline Water Conversion. Advances in 
Chemistry Series”, no. 27, p. 27-39, 1960. American Chemical 
Society, Washington, D. C. (TD433 Sy68s ) 


* The Passivity of Silver Copper Alloys in Sodium Cyanide 
Solutions. 1. The Silver/Copper Alloy 80/20. The passivity 
by the silver /copper alloy 80/20 in NaCN solutions of various 
concentrations has been investigated by studying current den- 
sity /time and current density/potential relations at 25 C. Cor- 
relation of results and determination of the characteristic con- 
stants B, n, and m have shown that the passivation follows the 
Miiller-Machu theory. The individual stages of passivation could 
be attributed to the formation of superficial layers of Ag.O, 
AgOH, AgCN, and CuCN having different solubilities. (In Ger- 
man.) Uber die Passivitaét von Silber-Kupfer-Legierungen in 
Natriumeyanid-Lesungen. I. Die Ag-Cu-Legierung 80/20. A. 
M. Azzam and El-H. M. Diefallah. Werkstoffe und Korrosion, 
y. 12, Feb. 1961, p. 81-84. 


Acid Deposition in Oil-Fired Boilers: Comparative Trials 
of Additives and Testing Techniques. Comparative trials of 
solid additives intended to suppress acid deposition have been 
made at Bromborough power station. Additional tests were made 
at Ince power station, without additive injection; both stations 
burned residual fuel oil containing between 2.9 and 4.6% S. 
A comparison was also made of a variety of techniques for 
assessing the acid-depositing tendency of the flue gas. This in- 
cluded a survey of the concentration of SOs in the flue gas at 
different parts of the two types of boiler. The most eftective 
way of assessing the harmful nature of the flue gas was to meas- 
ure chemically the rate of deposition of acid on a probe cooled 
to air-heater metal temperatures. Magnesium carbonate, a 
proprietary additive, and Zn dust greatly reduced the amount 
of H.SO, in a flue gas at the air-heater inlet and outlet. P. A. 
Alexander, R. S. Fielder, P. J. Jackson, E. Raask, and T. B. 
Williams. Institute of Fuel, Journal, v. 34, Feb. 1961, p. 53-72 
+ 1 plate. 


The Nature of the Oxide Film Formed on Stainless Steel 
Immersed in Concentrated Hydrogen Peroxide (H.T.P.). 
When stainless steel is immersed in H.T.P., an oxide film is 
formed on the surface of the metal. The rate of formation, com- 
position, and stability of this film have been investigated by 
chemical analysis and electrometric methods. The film consists 
mainly of oxides of iron and at 30° it grows to a fairly constant 
thickness of 3 x 10°° cm. in 3-4 weeks. The compatibility of 
stainless steel with H.T.P. is explained in terms of the solubility 
and catalytic activity of the main constituents of stainless steel. 
J. Diederichsen. Journal of Applied Chemistry, vy. 10, Dec. 
1960, p. 497-505. 


Symposium on Corrosion of Iron and Tin. Five papers 
presented the the Symposium on the Corrosion of Iron and Tin 
at the Southeastern Regional Meeting of the American Chemical 
Society, Richmond, Va., Nov. 6, 1959, on accelerated corrosion 
test for tin plate in grapefruit and other juices; corrosion resist- 
ance of electrolytic tin plate, including electrochemical studies 
of tin and the alloy-tin couple test—a new research tool; coupling 
shift and hydrogen overvoltage in the protection of steel by tin; 
and influence of area of the steel component on behavior of a 
tin-steel couple. Corrosion, v. 17, Feb. 1961, p. 93-124. 


Oxidation Films Morphology. After studying the oxidation 
of several pure polyvalent metals (Fe, Cu, Mn, Ni, U) and of 
their oxides at high temperature and atmospheric pressure, the 
author suggests how to modify the usual representation of the 
oxide film (a piling of different oxide layers, homogeneous on a 
micrographic scale with an equiaxial crystallization, free of 
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mechanical tensions, with flat boundary surfaces) to have it 
nearer to reality. The paper is divided into three parts. In the 
first, the author describes the study of the real micrographic 
structure of the oxidation film and gives examples of precipita- 
tion in the oxides during the cooling of the oxidized sample. In 
the second, the author exposes the study of the special features 
of different interfaces of the real scale and gives examples of its 
growing due to the metallic substratum. In the final part, ex- 
amples of the appearance of an oxide as isolated crystals are 
given, together with studies of the plastic deformation of 
oxidized samples. (In French.) Sur la morphologie des pellicules 
d’oxydation. J. Paidassi. Paper from “3¢ Colloque de Métal- 
lurgie sur la Corrosion”, p. 71-110, 1960. North Holland Pub- 
lishing Co., Amsterdam. (TA462 C69) 


Catastrophic Oxidation of Stainless Steel in the Presence 
of Lead Oxide. A brief review is given to show that catastrophic 
oxidation of stainless steel in the presence of lead oxide is 
similar in many respects to catastrophic oxidation as caused by 
MoO, and V.Os. Experimental data are presented to show that 
lead oxide accelerates the normal oxidation of stainless steel by 
chemically altering the normally protective oxide film formed 
on the base metal. Data are given to show that similar reactions 
occur during oxidation of stainless steel in the presence of 
MoO, and V.O;. John C. Sawyer. American Institute of Min- 
ing, Metallurgical, and Petroleum Engineers, Transactions, 
Metallurgical Society, v. 221, no. 1, Feb. 1961, p. 63-67. 


METALS—EXTRACTION AND REFINING 


* The Use of Combined Blast in Blast Furnace. The author 
studied the dependence of the blast characteristics on the CO, 
content in the blast, dependence of the consumption of gasified 
C for 1 ton of pig iron on the degree of direct reduction, blast 
temperature and the CO:CO, ratio in the blast furnace gas, 
effects of additions of different gaseous compounds to atmos- 
pheric air on some indices of the blast furnace operation, con- 
sumption of moistened atmospheric air with 1% H,O for 1 ton 
of pig iron, and change in the fabrication cost of pig iron by 
using combined blast. (In Czech.) Pouziti kombinovaného 
vétru ve vysoké peci. Zdenék Punéochar. Hutnik (Czech), 
v. 11, no. 1, Jan. 1961, p. 3-11. 


* Pilot Oxygen Steelmaking Plant With 3-Ton Top-Blown 
Furnace. Location of melting units. Description of the rotary 
pre-refining furnace, pilot LD-vessel, and dust collecting sys- 
tem. Instrument and control room. (In German.) Versuchsan- 
lage fiir das Sauerstoffaufblas-Verfahren mit einem 3-t-Tiegel. 
K. Borowski. Technische Mitteilungen Krupp, vy. 18, no. 3, 
Dec. 1960, p. 109-114. 


* Top Blowing High-Phosphorus Iron With Oxygen. De- 
velopment of the top-blowing O steelmaking processes. Prob- 
lems encountered in the processing of high-phosphorus iron 
and previous investigations. The free O jet in the top blowing 
process; gas flow within the LD-furnace. Development of a 
new blowing practice in a 3-ton pilot vessel. Tests conducted 
in a 60-ton furnace. Methods of operation and test results. 
(In German.) Zum Frischen von Thomasroheisen im Sauerstoff- 
aufblas-Verfahren. E. Pléckinger, et al. Technische Mitteilun- 
gen Krupp, v. 18, no. 3, Dec. 1960, p. 97-108. 


Cold-Crucible Induction Melting of Reactive Metals. 
Most reactive metals are currently produced by the consumable- 
electrode process. Research and development of a cold crucible 
for induction melting has demonstrated that the process is 
technically feasible. Discusses the objectives, investigations, 
and the results of the initial research program carried out at 
Battelle Memorial Institute. G. H. Schippereit, A. F. Leather- 
man, and D. Evers. Journal of Metals, vy. 13, Feb. 1961, p. 
140-143. 


The Ajax Furnace and Process. The Ajax process—making 
use of 0 on a 100% hot-metal charge—has shown that it can 
compete with any existing process using phosphoric iron and 
making varied qualities of steel. A. Jackson. Journal of Metals, 
v. 13, Feb. 1961, p. 148-152. 
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Steel From Copper Slags. A significant step toward the 
completion of plans for one of the largest steel mills in the 
Pacific Northwest was made with the initial prototype run at 
Strategic Materials Corp's pilot-plant at Niagara Falls, Ontario, 
Canada. The operation utilized a modification of the Strategic- 
Udy process to produce steel from waste copper slags. E. J. 
Fitzgerald. Journal of Metals, vy. 13, Feb. 1961, p. 135. 


Elimination in Vacuum of the Trace Elements Contained 
in Ferrous Alloys. The Ar pressure used was made to vary 
between 10-° and 20 mm Hg. Half of the As content was ob- 
tained with a loss of 20% of Fe. Phosphorus cannot be elimi- 
nated in a vacuum. More than 50% Sn, Cu, Mn, and Pb can be 
eliminated with an Fe loss below 5%. Sulfur can be 50% elimi- 
nated from a steel with a 10% loss of Fe. Volatile suboxides 
might accelerate the elimination of Si and Al contained in a 
refractory crucible. (In French.) Elimination sous vide des 
oligo-éléments contenus dans les alliages ferreux. M. Olette. 
Institut de Recherches de la Siderurgie, Publication, ser. A, no. 
227, Aug. 1960, p. 467-480. (TN602 In7p Vis.) 


* Theory and Properties of the Air-Cooled Slagging Fur- 
nace. The air-cooled slagging furnace is particularly suited for 
high combustion chamber loads. When operating with partial 
load, it is difficult to maintain sufficient cooling of the chamber 
walls, because of the decrease of fresh air. An indirect cooling 
by means of liquid metal helps to establish a secure partial 
load operation. (In German.) Theorie und Eigenschaften der 
luftgekuhlten Schmelzkammerfeuerung. Walter Grébner. VDI 
Zeitschrift, v. 103, no. 3, Jan. 21, 1961, p. 97-98. 


METALS—FINISHING, POLISHING 
AND CLEANING 


Barrel Finishing Die Castings. A far broader range of 
zinc die castings can be finished using a new compound de- 
veloped by Minnesota Mining and Manufacturing Co. Merle 
Merwin. Precision Metal Molding, v. 19, Feb. 1961, p. 43-44. 


* Precision Finishing Parts by Vibration. Like the tumbling 
barrel, the vibratory machine processes components in a mass 
of chips, chemicals and water. But instead of tumbling the 
mass it vibrates it at high (variable) speed. Much faster 
processing is one result; less tendency for parts to entangle is 
another; internal as well as external processing is a_ third. 
G. D. deVere Weston. Metalworking Production, v. 105, no. 
3, Jan. 18, 1961, p. 67-68. 


* Controlled Finishing by Vibration. New process reduces 
cycle time in the mass treatment of small parts. Automobile 
Engineer, v. 51, Jan. 1961, p. 36-37. 


Versatile Automatic Polishing. Equipment for finishing 
wide variety of automobile trim components. Metal Industry, 
v. 98, Jan. 20, 1961, p. 45-47. 


METALS—FOUNDRY PRACTICE 


Acid-Lined Cold Blast Cupola Performance—Effect of 
Tuyere Size and Determination of the Optimum Operating 
Condition. The B.C.ILR.A. experimental cupola was used to 
investigate the effect of tuyere ratio on acid-lined cold blast 
cupola performance and to attempt to establish a sound basis 
for efficient cupola operation. In this investigation, carried out 
under carefully controlled conditions, tuyere ratios from 1:53 
to 1:2.6, and blast rates from 1,200 to 2,400 cubic feet per 
minute were used in a cupola of 29 inches internal diameter. 
H. J. Leyshon and R. B. Coates. B.C.1.R.A. Journal, y. 9, no. 
1, Jan. 1961, p. 26-45 + 1 table. 


Influence of Cold Blast Cupola Practice on Casting 
Properties and Iron Composition. The effect of tuyere size 
and blast rate on the properties of hypo-eutectic grey iron 
produced in the B.C.1.R.A. experimental cupola operating with 
acid lining and cold blast, were assessed. The relationship of 
these properties, shrinkage, chill, tensile strength and hardness, 
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to composition and degree of eutectic nucleation was aly 
studied. K. E. L. Nicholas. B.C.1.R.A. Journal, v. 9, no, } 
Jan. 1961, p. 46-66. : 


Experimental and Operational Methods Used in th 
Cupola Investigation Described in Report No. 579. Tech, 
niques employed on the B.C.I.R.A. experimental cupola in ap 
investigation to determine the effect of tuyere size and 
optimum operating condition for an acid-lined cold blast ey. 
pola, are described in detail. Illustrated by graphs and records 
from one melt in the series and by photographs of some of 
the equipment used. H. J. Leyshon and R. B. Coates 
B.C.1.R.A, Journal, v. 9, no. 1, Jan. 1961, p. 67-94. 


Inoculation and Casting Expansion. Inoculation of hypo- 
eutectic grey cast irons produces a rise in degree of eutectic 
nucleation and, associated with this is an increase in unsound. 
ness. Grey cast irons with a range of P contents were inocy. 
lated in the furnace with ferro-silicon and then ‘poled’ & 
blown with O to reduce the degree of nucleation; test Castings 
were poured at both stages and dimensions and eutectic cel 
counts compared. Results are tabulated and _ illustrated graph. 
ically. K. E. L. Nicholas. B.C.1.R.A. Journal, vy. 9, no. 1, Jan. 
1961, p. 103-116. 


The Quantitative Analysis of Quartz in Foundry Dug 
of Respirable Size by X-Ray Diffraction. Method is based 
on the use of a 57.3 mm. diameter microfocus powder camera, 
Calcium fluoride is employed as internal standard. The accuracy 
of the analysis is affected by the following factors: (a) repro 
ducibility, (b) particle size of the quartz, (c) line co-incé 
dences due to graphite and mica. These factors are discussed 
and it is concluded that the major error in the method is due 
to lack of reproducibility which probably arises from inhomo- 
geneity of the mixture of dust sample and internal standard 
R. 1. Higgins and P. Dewell. B.C.1.R.A. Journal, vy. 9, no. |, 
Jan. 1961, p. 117-125. 


* Casting Aluminium Bronze. Genera! principles and prac 
tical aspects. G. FitsGerald-Lee, Automobile Engineer, vy. 5i, 
Jan. 1961, p. 9-11. 


* Purification of Molten Iron by the Application of Low. 
Frequency Vibration. Volatile or easily-oxidized elements, of 
the type which prevent spheroidal graphite formation, have 
been removed from molten iron by vibration at 100 cycles/sec 
and 0.040 in. amplitude. Tables show results of vibration tests 
on iron. J. H. Gittus. Iron & Steel, v. 34, no. 2, Feb. 1961, 
p. 64-67. 


Laboratory Casting High-Temperature Metals. A furnace, 
developed as a laboratory tool for studying the application of 
skull-casting techniques to high-temperature metals, has been 
used successfully to produce small castings of various reactive 
and refractory metals. Because of its small size, the apparatus 
has been useful in studying the casting characteristics of costly 
and hard-to-melt metals. P. G. Clites and E. D. Calvert. 
Journal of Metals, vy. 13, Feb. 1961, p. 136-138. 


* The Continuous Casting of Copper and Its Alloys. Com 
prehensive report including the casting process, equipment and 
properties of the cast. A. Kreil, H. Vosskiihler, and K. Wat 
ter. Metallurgical Reviews, v. 5, no. 20, 1960, p. 413-446 + 
8 plates. 


Research and Gray Iron Castings. H. W. Lownie, Jr 
Foundry, v. 89, Mar. 1961, p. 94-99. 


Where to Use Shell Mold Castings. Describes the proces 
and compares it with green sand and investment castings. Mé 
terials in Design Engineering, v. 53, no. 1, Jan. 1961, p. 76-50. 


METALS—HEAT TREATMENT 


Gaseous Decarburization of White Cast Irons. Deca 
burization of two white cast irons, differing only in microstruc 
ture, has been studied using a 20 CO.—80% CO atmosphere 
Carbon loss and depth of decarburization at 1000 C and 1050€ 
were measured as a function of time. A mathematical analysis 
of decarburization is developed and from a comparison of this 
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with the experimental results it is concluded that the diffusion 
of C in austenite is the rate controlling process. J. Burke, J. 
Bell, and D. R. Bourne. Acta Metallurgica, v. 8, Dec. 1960, 


9, 864-870. 


* Microhardness Measurements of Hardenable Al-Alloys at 
Room Temperature and Elevated Temperature. A_ short 
review on the present knowledge of age-hardening phenomena 
is given and results of new microhardness measurements on 
age-hardening Al-alloys at room temperatures as well as at 
elevated temperatures are described; the results are compared 
with already known hardness-time-curves which in most cases 
refer to macrohardness. (In German.) Mikrohiirtemessungen an 
qushirtbaren Al-Legierungen bei Raumtemperatur und erhoh- 
ter Temperatur. K. L. Maurer. Radex Rundschau, 1960, no. 
6, Dec., p. 395-399. 


Heat Treating and Sintering Stainless in an Atmosphere. 
Discusses the characteristics of H and dissociated ammonia 
protective atmospheres and describes the various types of fur- 
naces and gas generators which can be used. Bernt A. Rue- 
diger. Metal Progress, v. 79, no. 2, Feb. 1961, p. 101-105. 


* Thermocyclic Aging of Duralumin. The activation of the 
aging process under the effect of cyclic thermal treatment. 
The presence of a peculiar pattern of the “property-treatment 
time’ curves during the treatment from —196 to +20C and 
from —196 to +150C were noticed. (In Russian.) O termot- 
siklicheskom starenii duraliumina. K. V. Savitskii, Iu. I. Pas- 
kal’ and T. I. Gvozdeva. Izvestiia Vysshikh Uchebnykh Zave- 
denit, Fizika, 1960, no. 6, p. 109-112. 


* The Use of Controlled Atmospheres in the Heat-Treat- 
ment of Metals. Discusses atmospheres derived from Raw 
Town’s gas, ammonia, drip feed, steam, liquid petroleum, or 
special bottled gases. L. G. W. Palethorpe. Wild-Barfield 
Heat Treatment Journal, v. 7, no. 57, Dec. 1960, p. 2-9. 


* The Annealing of the 70/30 Brass. Changes in mechanical 
properties and microstructure of cold-rolled brass (70/30) 
after isothermal annealing, were studied as a function of cold- 
rolling reduction (5 to 95%) and annealing temperature (250 
to 700 C). For reductions of about 5-50%, softening is accom- 
panied by a classical recrystallization starting from the grain 
or twin-boundaries of the deformed metal. The softening of a 
brass depends on recrystallization alone, in contrast to Al, 
which first undergoes a degree of recovery. The technical and 
fundamental importance of this observation is briefly discussed. 
(In French.) Sur le recuit du laiton 70/30. D. Whitwham, 
R. Leguet, and 1. Hérenguel. Revue de Metallurgie, Mémoires 
Scientifiques, v. 57, no. 11, Nov. 1960, p. 809-828. 


* Structure Modifications Occurring in High Purity and 
Zone-Refined Aluminium During Annealing After Cold- 
Work. Phenomena occurring during the annealing of high 
purity Al, after a severe cold-work at low temperatures, were 
studied by low-temperature electrical resistivity measurements, 
metallography and X-ray diffraction. In the Al refined by zone- 
melting, an elimination of point defects can be observed, fol- 
lowed by recrystallization, which takes place at temperatures 
lower than room-temperature, and with a low activation energy. 
The addition of impurities to this Al has no effect upon the 
point defects, but recrystallization is considerably delayed. In 
this case, a recovery of mechanical properties is observed be- 
fore recrystallization. The results were interpreted by compari- 
son with observations made on thin Al foils, in the electron 
microscope. (In French.) Evolution structurale, au cours de 
traitements thermiques aprés écrouissage, de l'aluminium a 
haut titre et de zone fondue. Omourtague Dimitrov. Revue 
de Métallurgie, Mémoires Scientifiques, v. 57, no. 11, Nov. 
1960, p. 852-862. 


* Isothermal Decomposition of Austenite for Some Bearing 
Steels. The passage from the high region of the intermediate 
interval to the low interval is reflected in the curves of the 
initial transformations of the steels studied by the appearing of 
a characteristic point near 335 C. The kinetics of decomposition 
of austenite in the higher intermediate interval for ShKh15SG 
steel containing Si and Mn besides Cr as alloying elements, 
resemble the kinetics of ARS-3 steel, which is alloved with Si 
and Mn also. (In Russian.) Izotermicheskil raspad austenita dlia 
nekotorykh porshipnikovykh stalel. Butsu Rotenshtein and 
Nilolae Dregan. Revue Roumaine de Métallurgie, v. 5, no. 2, 
1960, p. 207-225. 
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New Look at Stress Relieving Field Welds. One of the 
simplest, and most accurately controlled methods for stress 
relieving pipe welds is the electric resistance heating element, 
operating on d.c. current from a welding machine. W. J. 
Keough. Petroleum Refiner, v. 40, Jan. 1961, p. 139-142. 


METALS—MECHANICAL AND 
PHYSICAL PROPERTIES 


Design Information on 5Cr-Mo-V Alloy Steels (H-11 and 
5Cr-Mo-V Aircraft Steel) for Aircraft and Missiles. The 
5Cr-Mo-V (H-11 type) steels are characterized by a high 
strength/density ratio in the 1000F range, sufficient harden- 
ability to permit air quenching, and tempering temperatures 
of 1000 to 1100F. Elevated-temperature design curves on 
short-time ultimate tensile strength, tensile yield strength, com- 
pressive vield strength, ultimate shear strength, bearing ulti- 
mate strength, and bearing yield strength are given. R. J. 
Favor and W. P. Achbach. Battelle Memorial Institute, De- 
fense Metals Information Center, DMIC Report No. 116R, 
(Revised) Sept. 30, 1960, 22 pp. + 3 appendices. (TN799.T5 
B32.7t Vis. ) 


Design Information on 17-7 PH Stainless Steel for Air- 
craft and Missiles. Elevated-temperature design curves for 
short-time ultimate tensile strength, tensile yield strength, com- 
pressive yield strength, ultimate shear strength, bearing ulti- 
mate strength, and bearing yield strength are presented. R. J. 
Favor, O. L. Deel, and W. P. Achbach. Battelle Memorial 
Institute, Defense Metals Information Center, DMIC Report 
No. 137. Sept. 23, 1960, 37 pp. (TN799.T5 B32.7t Vis.) 


* Thermodynamic Properties of Some Copper Alloys. The 
electromotive force method was used in studying the thermo- 
dynamic properties of binary solid solutions of Cu with Ni and 
Pd at about 700 C, as well as the S-phase of the Cu-Sb system 
at 500 C. The EMF’s of the electrochemical cells Cu Nal 4 
KI + Cul/Cu-Ni at 600 to 750 C were measured for eight 
alloys with 10 to 93 at. Cu. (In German.) Thermodynamische 
Eigenschaften einiger Kupferlegierungen. A. A. Wetscher and 
J. I. Gerassimow. Zeitschrift fiir Phusikalische Chemie 
(Leipzig), v. 215, nos. 3-4, 1960, p. 194-202. 


Creep Testing Machine Meets British Emergency. Can 
handle six creep specimens at one time. H. Robson. Metal 
Progress, v. 79, no. 1, Jan. 1961, p. 76-78. 


* Electroconductivity and Thermoelectromotive Force of 
Manganese and Silicon Alloys. I. Commercial Alloys Con- 
taining Mn,Si and Mn,Si,. The electrical conductivity of these 
illoys, measured between 20 and 1350 C, has a minimum at 
~ 500 C and changes at lower temperatures according to a 
metallic law, and at high temperatures according to a semi- 
conductive law. The semiconductor character of this relationship 
is maintained in the liquid state. (In Russian.) Elektroprovod- 
nost’ i termoelektrodvizhushchaia sila splavov margantsa i 
kreminiia. I. Tekhnicheskie splavy, soderzhashchie Mn,Si i 
Mn. Sis. V. A. Korshunov and P. V. Gel'd. Izvestiia Vysshikh 
Uchebnykh Zavedenii, Fizika, 1960, no. 6, p. 29-34. 


Embritthement by Liquid Metals. Develops a new approach 
based on modern dislocation theories of brittle fracture. William 
Rostoker, Joseph M. McCaughey, and Harold Markus. 162 
pp. 1960. Reinhold Publishing Corp., New York. (TA460 R73e ) 


METALS—MECHANICAL WORKING 


Program Control for Forging Press and Manipulator. 
Tom Bishop. Metal Progress, v. 79, no. 1, Jan. 1961, p. 94-96. 


* The Formation of Continuous Chips in Metal Cutting. 
Results of experimental investigations. W. B. Rice. Engineering 
Journal, v. 44, Feb. 1961, p. 41-45. 


High-Energy Processes Shape Space-Age Parts. Promising 
new techniques include electric arc forming, high-energy impact 
forming, and explosive forming. C. W. Gipe. SAE Journal, v. 
69, Mar. 1961, p. 44-45. 


4 
a 
in he | 
Tech. 
2 in ap | 
last cu. | 
records 
al 
utectic 
1sound- 
inocu- 
led” | 
‘astings 
tic cel] 
graph. | 
1, Jan. 
d 
Dust 
based 
| f 
| 
aratus 
costly h 
ilvert. 
Com- 
it and 
7 | 
i 
Jr. 
Me 
‘6-80. 
Jecal- 
struc: k 
yhere. | 
alysis ass 
this 


526 527 


Electrospark Forming: New Way to Shape Hard-To-Form to the mechanism of grain boundary motio d no “ON 
Metals. New low-cost shaping method. Iron Age, v. 187, no. 8, sidered. (In German. Sg oe Mee a Renae NON 
Feb. 23, 1961, p. 98-99. q_ tion. Kurt Liicke. Zeitschrift fiir Metallkunde, vy. 52, Jan. 196), Qua 
4 Explosive Metalworking. Practical aspects of theory and oo 
- —— are discussed together with specific examples of ex- * Peculiarities of the Correlation Between the Internal An 
q plosive forming, explosive compaction of metal powders, and , Friction of Unalloyed Titanium and Temperature. Sh, for ( 
explosive welding. Explosive techniques are also being used to peaks of internal friction appear when unalloyed Ti is heat consti 
perform flanging, surface hardening, cutting, forging, and punch- Dependence of the peaks on the heat treatment and the fre. | Henn 
ing. Charles C. Simons. Light Metal Age, v. 19, Feb. 1961, quency at which they are measured. Shift of the peaks to lower trum 
p. 4-8. b temperatures by plastic deformation. (In German.) Einige | Altad 
Besonderheiten bei der Temperaturabhingigkeit der Dampfung 
von unlegiertem Titan. H. Scholl and W. Knorr. Technische | * @ 
METALS—METALLOGRAPHY. P Mitteilungen Krupp, v. 18, no. 3, Dec. 1960, p. 115-118, re 
Too 
TRANSFORMATIONS, AND STRUCTURES * Dielectric Properties and Structure of Polycrystalline | ments 
Specimens in the ZnO-TiO, System. A study of the dielectri Simo 
he permeability and of the angular tangency of the dielectric losses | 20. 5, 
> * Investigation of the Niobium-Tellurium System. (Jn Rus- © in this system in connection with its composition and crystalline } 
: sian.) Issledovanie sistemy niobii-tellur. 4. V. Novoselova, L. structure. The results of measurements of ¢ and tg 4 in a wide | | Me 
A. Grigorian, and Iu. P. Simanov. Akademiia Nauk SSSR, range of frequencies and temperatures were given and an a. | * des 
Doklady, v. 135, no. 4, Dec. 1960, p. 864-867. tempt was made to explain the results in the light of today’s | P°S™ 
* theories on the mechanism of polarization and electric losses jp Metal 
Grain-Boundary Damage in a Chrome-Nickel-Tungsten solid bodies. (In Russian.) Dielektricheskie svoistva i struktuy r 
Steel Induced by Overheating. Effect of high-heating tem- polikristallicheskikh obraztsov v_ sisteme ZnO-TiO.. A, 4 wt 
peratures (2190-2460 F), heating time, cooling rate, amount q Kuznetsov. Izvestiia Vysshikh Uchebnykh Zavedenii, Fizik | 
of reduction by forging, and heat-treated condition upon ap- 1960, no. 6, p. 71-78. me 1 quali 
pearance of fracture (stony, naphthalene, etc.) in a chromium- nonde 
nickel-tungsten steel (0.18%C, 1.5 Cr, 1 W, 4.5 Ni, 0.017 P, The Determination of Accurate Lattice Spacings in | pf" 
: 0.0168). J. Ogerman. Henry Brutcher Translation No. 4135, «+ Hexagonal Close-Packed Alloy Phases. T. B. Massalski and both | 
a 20 pp. (From Neue Hiitte, v. 2, no. 5, 1957, p. 289-299.) H. W. King. Institute of Metals, Journal, vy. 89, pt. 5, Jan apply 
Henry Brutcher, Altadena, Calif. 1961, p. 169-171. Progr 
i * The Effects of Sulfur on the Surface Properties and Eutectic Structure in White Cast Iron. White iron eutectic Ne 
‘ Swucture ef NichelCarben Alleys. The “immobile drop” solidifies as a mixture of iron carbide and austenite. The usual | “SP 
£ method was used in measuring the surface tension and mar- form, termed ledeburite, consists of a continuous phase of steels 
ginal moistening angles of Ni-C-S alloys on graphite. Congealed carbide interspersed with rods or globules of austenite. How. } Pe™ 
drops were examined metallographically. Sulfur decreases the * ¢vet, the eutectic sometimes solidifies with a plate-like structure uct E 
: marginal angles and the surface tension of Ni-C alloys on the It has been shown that white irons with a plate-like eutectic De 
limit between gas and graphite. The change of the spheroidal have higher mechanical strength than those with ledebutitic ] rie, 
shape of graphite into a laminar shape is explained by the eutectic structures. The mode of solidification of white ion} conve 
selective absorption of S$ on the caseieliaaiaehae graphite plane f eutectic was studied to investigate the possibility of promoting | jhe m 
(0001). (In Russian.) Vliianie sery na poverkhnostnye svoistva the plate-like structure. J. Rickard and I. C. H. Hughes gester 
i strukturu splavov nikel’-uglerod. R. 4. Sidorenko and B. V. B.C.1.R.A. Journal, v. 9, no. 1, Jan. 1961, p. 11-25. surfac 
Metallovedenie, v. 10, no. 6, Particular Features of the Diffusion of Carbon in Iron, | 
: - = Diffusion of C in a- and y-Fe is irregular: between 550 and] , Pr 
* Kinetics of the Separation Processes in Supersaturated 950 C the grain boundaries are enriched with C. The coefficient] ¢,.,. 
Aluminum-Zine Solid Solutions. The change in small angle of diffusion of C along the boundaries of the ferrite grains 8} possi, 
X-ray scattering, due to the formation of Guinier-Preston zones, 9 three or four times larger than inside the grain. There is also 4 
; has been measured at room temperature and 50C. It has been concentration of the a-solid solution in the regions adjoining the 


grain boundaries. Due to alloying there is a change of the rate 
of diffusion and of the character of the C distribution in the NUC 
separate grain. (In Russian.) Osobennosti diffuzii ugleroday{| 


shown that the zone formation is ruled by a metastable misci- 
bility gap in the quenched solid solution. The metastable . 


equilibrium state is reached after very short times. The change ‘ ( U AND 
of state measured usually is due to the coarsening of zones zheleze. 8. Z. Bokshtein, M. A. Gubareva, I. E. Kontorovich,| * 
from small sizes to bigger ones. The rate of this kinetics is and L. M. Moroz. Metallovedenie i Termicheskaia Obrabotka 
controlled by the concentration of the quenched-in vacancies, h Metallov, 1961, no. 1, Jan., p. 10-14. kK 

r 


ie., by their concentration immediately after the quench and , 
were 


their life time. German. ) Kinetik 
vorgiingen iibersiattigten Aluminium-Zink-Mischkristallen. or re 
Volkmar Gerold and neuer Schweizer. Zeitschrift fiir * METALS—POWDER trome 
Metallkunde, v. 52, Jan. 1961, p. 76-85. = 
OoweT 
* The Meaning of Technical Reerystallization Processes. Preparation and Properties of UO. Cermet Fuels. Sinte- | Franc 
The influence of different conditions during the alloy-making i ing, hot-press forging, and gas-pressure bonding were evaluat Mater 
process and the influence of work of deformation and of an- as techniques for preparing cermet fuel materials containing @ 
nealing on these properties is discussed. Examples of brass least 60 vol. UO. and having at least 90% of the theoretical} * Ne 
alloys, pure Al deep drawing sheets and grain oriented mag- density. Minus 325-mesh Cr, Mo, Nb, and Type 302B stainles} poner 
netic sheets show that the change of structure and the change ° steel were employed as matrix materials. Hydrothermal and] dynar 
“ of mechanical and physical properties depend on each other. spherical UO. powders were evaluated. By direct comparisom | Mn in 
PE (In German.) Die Deutung technischer Rekristallisationsvor- the cermets were superior in strength to UO.. Strength, which} has b 
giinge. Klaus Detert. Zeitschrift fiir Metallkunde, y. 52, Jan. j was measured by bend and compression tests, was density}  systen 
1961, p. 27-34. dependent. Thermal-conductivity values for the cermets wet} are cc 
a — far higher than values for UO.. Stan J. Paprocki, Donald L, analys 
Grain Boundary Structure and Reerystallization. The Keller, George W. Cunningham, and Donald E. Kizer. U.S | and ¥ 
theoretical models of small and large angle grain boundaries . Atomic Energy Commission, BMI-1487, Dec. 19, 1960, 64 pp} ¥. 54, 
are discussed. The most important experimental investigation ( UF767 U3b Contin. ) and } 


of the properties of large angle boundaries, such as the plas- 
ticity, energy and diffusion of grain boundaries, are described. Powder Metallurgy. Reports an international conference ®@— * Vy) 
The discussion of the experimental results seems to indicate k “Powder Metallurgy”, sponsored by the Metal Powder Industri} and | 
that the “island model” of large angle grain boundaries is to Federation and the Metallurgical Society of the American I] simult 
be preferred to the “undercooled liquid model”. Furthermore, stitute of Mining and Metallurgical Engineers. Nature, v. 1 efficie 
the application of our knowledge of grain boundary structure Feb. 4, 1961, p. 365-367. pares 
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NONDESTRUCTIVE TESTING AND 
QUALITY CONTROL 


An Electromagnetic Method of Testing Hardened Surfaces 
for Quality. Combination of variable-field [eddy-current] and 
constant-field [residual magnetic] methods. B. A. Kuznetsov. 
Henry Brutcher Translation No. 4922, 7 pp. (From Stanki i In- 
¢rument, v. 29, no. 12, 1958, p. 27-29.) Henry Brutcher, 


Altadena, Calif. 


* Quality Control in the Rubber Industry. I. Introduction. 
Part of an extensive article on quality control, intended to help 
the technical executive better understand and use new develop- 
ments in quality-control concepts, organization, and techniques. 
Simon Collier and Edward A, Reynolds. Rubber Age, vy. 88, 
no. 5, Feb. 1961, p. 810-815. 


* Mobile Linear Accelerator Probes Big Welds. Accelerator 
is designed to make high-intensity X-ray examinations of the 
pressure vessels of nuclear power stations during construction. 
Metalworking Production, v. 105, no. 5, Feb. 1, 1961, p. 63-64. 


Why Nondestructive Testing Is Needed. The constant in- 
crease in competition coupled with the growing demand for 
quality has caused manufacturing industries to concentrate on 
nondestructive testing as a means for reducing waste and im- 
proving reliability. A number of the general aspects, including 
both production and economic standpoints, to be considered in 
applying such testing are discussed. Robert C. McMaster. Metal 
Progress, v. 79, no. 2, Feb. 1961, p. 70-79. 


New Magnetic Test Includes Stainless Steels. Particles 
suspended in a plastic solution show up defects even in stainless 
steels that are normally nonmagnetic. Flux pattern can be 
permanently recorded on a peel-off film. Maxwell Pevar. Prod- 
uct Engineering, v. 32, no. 6, Feb. 6, 1961, p. 41-43. 


Determining the Roughness of Milled Surfaces. Continues 
series of articles dealing with some milling problems. Since the 
conventional methods used for determining the roughness of 
the milled surfaces are not very accurate, a new method is sug- 
gested and explained in its application to concave and convex 
surfaces. (In Czech.) Zistenie drsnosti povrchu pri frézovani. J. 
Cepel. Strojirenstvi, v. 10, no. 12, Dec. 1960, p. 933-934. 


* Progress in Nondestructive Testing of Steam Turbine- 
Generator Components. Charles D. Moriarty. Nondestructive 
Testing, v. 19, no. 1, Jan.-Feb. 1961, p. 29-38. 


NUCLEAR PHYSICS, NUCLEONICS, 
AND RADIATION 


Krypton Evolution From Metallic Uranium. Krypton ions 
were put into uranium foil at 40 kV. The rate and temperature 
of release of the krypton gas was studied by the mass spec- 
trometer. Evolution begins below 250 C and shows several 
peak rates. The temperature for release in this case is much 
lower than found in other work on fission gases formed in situ. 
Francis J. Norton and C. W. Tucker. Jr. Journal of Nuclear 
Materials, vy. 2, no. 4, Dec. 1960, p. 350-352. 


* Neutron Activation Methods for the Study of Multicom- 
ponent Diffusion and for the Determination of Thermo- 
dynamic Activities of Alloys. Activation analysis for Cu and 
Mn in 10 mg samples machined from Al-base diffusion couples 
has been used in the study of ternary diffusion in the Al-Cu-Mn 
system. The accuracy, economy, and convenience of the method 
are considered to be very competitive with other methods for 
analysis of such small samples. J. S. Kirkaldy, G. R. Mason, 
and W. J. Slater. Canadian Mining and Metallurgical Bulletin, 
v. 54, no. 585, Jan. 1961, p. 59-67; Canadian Institute of Mining 
and Metallurgy, Transactions, v. 54, 1961, p. 53-61. 


* Vuleanization of Polysiloxanes: Accelerated Electrons 
and High Temperature Ambients. Studies individually and 
Simultaneously the effect of intensity and temperature on the 

ciency of vulcanization by accelerated electrons and com- 
pares these treatments with the effects of equivalent Co”° 
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irradiation. D. J. Fischer and V. Flegel. Rubber Age, vy. 88, 
no. 5, Feb. 1961, p. 816-819 


* The Canada-India Reactor: A Triumph of Cooperation. 
This notable product of the Colombo Plan has been installed 
on the seashore near Bombay. It is a research reactor, air- and 
water-cooled, moderated by “heavy” water. Peter Stubbs. New 
Scientist, v. 9, Jan. 26, 1961, p. 220-221. 


* Sector-Focused Cyclotrons. Describes principles of opera- 
tion, major design problems which have evolved, and _ the 
progress which has been made as shown in recent studies of this 
device. H. G. Blosser. Communication and Electronics, 1961, 
no. 52, Jan., p. 814-822. 


Study of the Nuclear Energy Levels Associated With the 
Decay of and The purpose was to 
study the energy levels of odd-odd nuclei, specifically those 
populated by the decay of Dy'’** and Er'™. R. G. Helmer and 
S. B. Burson. U. S. Atomic Energy Commisison, ANL-6270, 
Jan. 1961, 135 pp. ( UF767 Un3.lan Contin. ) 


Gamma Radiation Detector and Warning System. Consists 
of 15 ionization chamber gamma-sensing elements and 81 alarm 
horns interconnected through a single, remotely located, control 
console. James B. Deal, Jr. U. S. Atomic Energy Commission, 
LA-2490, Jan. 16, 1961, 16 pp. (UF767 U3La Contin. ) 


Nuclear Engineering. VIII. Fourteen papers published 
under the auspices of the Nuclear Engineering Division of the 
Institute. W. A. Rodger, editor. 84 pp. 1960. American In- 
stitute of Chemical Engineers, New York. (QC776 Am35n) 


Decay of 16-Minute Ta'**™. A revised decay scheme of the 
16-minute isomer Ta'**™ involves three states of Ta’™ at excita- 
tion energies of 147 kev, 319 kev, and 503 kev. 4. W. Sunyar 
and P, Axel. Physical Review, v. 121, 2nd ser., no. 4, Feb. 15, 
1961, p. 1158-1168. 


A Neutron-Producing Mechanism in Transverse Pinches. 
Experiments performed on a transverse pinch assembly show 
that the presence of a longitudinal magnetic field inside of a 
conducting plasma and in the reverse atten to that of the 
external pinching field results in the generation of the m = 0 
(sausage) instability mechanism. This instability mechanism 
can generate high electrical fields which will accelerate deuterons 
to energies sufficient for neutron production in deuterium 
plasmas. Subsequent to the blowup of the instability, the 
plasma-field configuration is such that the accelerated deuterons 
can continue to circulate in stable orbits until lost by neutron- 
producing collisions or by diffusion out of the ends of the 
geometry. V. Josephson, M. H. Dazey, and R. F. Wuerker. 
Physical Review, vy. 121, 2nd ser., no. 3, Feb. 1, 1961, p. 
674-676. 


Management of Nuclear Materials. Deals with the control 
of U and Pu. Covers their management through the entire chain 
of atomic energy activities—mining, ore and feed materials 
processing, reactor fuel element fabrication, reactor operation, 
fuel separation and recovery, scrap recovery, and research and 
development. Control systems for U and Pu are covered 
separately since their nuclear characteristics and uses require 
different chemical and physical processing. Criticality, health, 
safety and control procedures also differ. Ralph F. Lumb, 
editor. 516 pp. 1960. D. Van Nostrand Co., Inc., New York. 
(HD9698.U5 L97m) 


* Power Reactor Technology. A review of recent develop- 
ments. Power Reactor Technology, v. 4, no. 1, Dec. 1960, 78 pp. 


* Gamma-Ray Measurements by the Magnetic Analysis of 
Compton and Photo Electrons. Milorad Mladjenovié. Nu- 
clear Instruments and Methods, v. 10, Jan. 1961, p. 1-25. 


* Thermoluminescence and Dosimetry of Samarium Acti- 
vated Calcium Sulfate. The material CaSO,:Sn shows a good 
proportionality between the dose and total light intensity with 
0.005 r to 3000 r. (In German.) Thermolumineszenz und Dosi- 
samarium-aktiviertem Kalziumsulfat. H. Peter. 
Dec. 1960, p. 453-455. 


metrie von 
Atomkernenergie, v. 5, 


* The Boiling Water Reactor for Ship Propulsions. Dis- 
cusses the influence of the ship’s motion on the reactivity of the 
boiling water reactor, control of the reactor with regard to the 
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maneuvers of the ship and the me sey of radiation protection. 
(In German.) Der Siedewasserreaktor im Schiffsantrieb. H. J. 
Briichner. Atomkernenergie, v. 5, Dec. 1960, p. 448-453. 


Reactions of Nickel With Alpha-Particles. Excitation func- 
tions for the alpha-particle induced reactions on Ni*’, 
Ni® and Ni™* have been measured at incident energies up to 
40 Mev. The sum of the measured cross sections for Ni** appears 
to agree with the total reaction cross section calculated from the 
continuum theory for ro = 1.7 x 10° cm. The alpha-particle 
reactions on Ni*’ have been compared with the proton reactions 
on Cu", the compound nucleus Zn** being the same for two 
cases. The prediction from the compound nucleus theory seems 
to hold roughly, and it seems inadequate to discuss strictly 
whether the discrepancy in energy is significant. The same is 
observed in the comparison between the alpha-particle reactions 
on Ni® and the proton reactions on Cu"*. Shigeo Tanaka. 
Physical Society of Japan, Journal, vy. 15, Dec. 1960, p. 
2159-2167. 


EBWR Test Reports. Presents the results of various experi- 
ments and tests conducted on the Experimental Boiling Water 
Reactor (EBWR) at Argonne National Laboratory. V. M. 
Kolba. U. S. Atomic Energy Commission, ANL-6229, Nov. 
1960, 444 pp. (UF767 Un3.lan Contin. ) 


Solid State Radiation Detectors. Proceedings of the Seventh 
Annual National Meeting, Gatlinburg, Tenn., October 3-5, 1960. 
Fabrication techniques, applications, environmental effects, and 
advanced electronics. IRE Transactions on Nuclear Science, v. 
NS-8, no. 1, Jan. 1961, 162 pp. (TK1 In6.6ns Vis.) 


Symmetry Theorems for Isospin-Invariant Reactions. 
Symmetry theorems, analogous to those well known for angular 
distributions and correlations, are given for isospin-invariant re- 
actions starting from an initial state of limited complexity. De- 
tailed calculations are carried out when the initial-state isospin 
does not exceed 3/2. A statistical generalization is given for 
averages over experiments starting from different charge states. 
Some properties of the irreducible tensor operators which arise 
from recoupling the angular momentum operator to itself are 
discussed. Murray Peshkin. Physical Review, v. 121, 2nd ser., 
mo. 2, Jan. 15, 1961, p. 636-642. 


Progress on the Development of Uranium Carbide-Type 
Fuels. Phase II report on the AEC Fuel-Cycle Program. Frank 
A. Rough and Walston Chubb, editors. U. S. Atomic Energy 
Commission, BMI-1488, Dec. 27, 1960, 62 pp. (UF767 U3b 
Contin. ) 


* On the State of a Fermi-System With Correlation of Pairs 
of Particles With Parallel Spins. Il. Thermodynamics. The 
thermodynamics of the “anomalous” state of a Fermi-system (in 
which the correlation of pairs of particles with parallel spins is 
taken into account) has been investigated. The transition tem- 
perature T. to the “anomalous” state has been found, as well as 
the temperature dependence of the specific heat for T O 
and T ~ T.. For T == T. the specific heat has a jump. In addi- 
tion formulae for the paramagnetic susceptibilities for T ~ O 
and T = T. have been obtained. Zygmunt Galasiewiez. Acta 
Physica Polonica, v. 19, no. 6, 1960, p. 683-690. 


Test Program for Evaluation of a Silicon Diffused Junce- 
tion Fast Neutron Dosimeter. Tests were made to determine 
response to various test conditions, primarily to monoenergetic 
neutrons. W. L. Weiss. U. S. Atomic Energy Commission, XDC 
60-10-146, Oct. 12, 1960, 9 pp. ( UF 767 Un3.1x Contin. ) 


* Long Range Correlations and Photo Effect in Nuclei. A 
detailed quantum mechanical treatment of the collective model 
for the giant dipole resonance in the low-energy-nuclear photo 
effect is presented. W. Brenig. Nuclear Physics, y. 22, no. 1, 
Jan. 1961, p. 14-33. 


* Disintegration of “Ge. The decay of ““Ge has been in- 
vestigated by scintillation techniques. The beta and gamma ray 
spectra were measured and the experimental results are given 
in Tables 1 and 2. Gamma-gamma coincidences have also been 
performed and the results are reported in Table 3. On the basis 
of these data a decay scheme is proposed and some features of 
the °*Ge disintegration are discussed. R. A. Ricci, R. K. Girgis, 
and R. Van Lieshout. Nuclear Physics, v. 21, no. 2, Nov. 1960, 
p. 177-188. 
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* On Conservation of Probability in the Lee Model. Heises, 
berg’s treatment of the Lee model in an indefinite metric with 
“dipole” or “complex” ghosts is extended to include more than 
one heavy particle and to include particle motion. It is showy 
that with this extension, new bound states of negative norm and 
real energy appear, which can, via a scattering process, lead ty 
a failure of unitarity in the theory. Philippe Dennery ang 
Norman M. Kroll. Nuclear Physics, v. 21, no. 2, Nov. 196) 
p. 276-299. 


* Vibrational States of Nuclei in the Random Phase Ap. 
proximation. The properties of those states which can be ob. 
tained by exciting a single particle from the ground state of 
nucleus are studied by using a perturbation-theory expansion 
for the Green’s function. D. J. Thouless. Nuclear Physics, y 
22, no. 1, Jan. 1961, p. 78-95. 


Nuclear Excursion Caused Reactor Blowup. A discussign 
of the present state of affairs of the Idaho Falls acciden 
Chemical & Engineering News, v. 39, no. 5, Jan. 30, 1961, p. 26 


The Advanced Test Reactor—ATR Final Conceptual De. 
sign. D. R. deBoisblanc, et al. U. S. Atomic Energy Com. 
mission, IDO-16667, Nov. 1, 1960, 229 pp. (UF767 Un3.lid 
Contin. ) 


Coulomb Excitation of the First Levels of Nuelei of 
Even Isotopes of Chromium, Selenium and Neodymium. Thy 
life of the first level of Se*® when investigating the resonance 
scattering on Se y-quanta emitted during the decay of As™ was 
(1.8+0.4)-10°"* sec. The Cr? (Z 24) nucleus had 
neutrons. The energy of the first level of this nucleus (AE = 
1.45 MeV) was higher than the nucleus of Cr°® and Cr** (4k 

0.780, 0.840 MeV). Satisfactory agreements were obtained 
between the values of B(E2) for the isotopes Nd’, Nd 
and Nd***. (In Russian.) Kulonovskoe vozbuzhdenie pervykh 
urovnel iader chetnykh izotopov khroma, selena i neodima. D. 
S. Andreev, A. P. Grinberg. G. M. Gusinskii. K. 1. Erokhina. 
and I, Kh. Lemberg. Akademiia Nauk SSSR, Izvestiia, Seria 
Fizicheskaia, v. 2A, no. 12, Dec. 1960, p. 1474-1477. 


* The Attachment of Radioactive Atoms to Aerosol Par. 
ticles (Suspended Particles) With Radii of the Order of 
Magnitude From 0.7 to 5 Microns. The dependence of the 
attached activity on the particle size was determined for 
spherical particles with radii ranging from 0.7 to 5 microns 
The particles used were solid spheres of paraffin wax. It is found 
that the attached activity is proportional to the radius of the 
particles which is in good agreement with theory in this size 
range. (In German.) Die Anlagerung radioaktiver Atome a 
Aerosole (Schwebstoffe ) im Grossenbereich 0,7—5Su (Radius) 
Lars Lassen and Hermann Weicksel. Zeitschrift fiir Physik, y 
161, no. 3, 1961, p. 339-345. 


* The Decay of Neptunium-238. A study has been made d 
the energy levels of Pu*®** which are populated by Np*** beta 
decay, by an examination of the Np*** conversion electron 
spectrum in high-resolution beta spectrographs. The geneml 
features of the level scheme as previously given are unchanged 
but several new transitions are observed, with energies 1194, 
71, 943, 989 and 1034 keV, and two new levels are postulated 
at 915 and 1034 keV which accommodate all but the 943-kel 
transition. R. G. Albridge and J. M. Hollander. Nuclew 
Physics, v. 21, no. 3, Dec. 1960, p. 438-449. 


* An Approach to the Systematics of Delayed Neutron 
Precursors. A review of the theory of delayed neutron emission 
probabilities is given and the expectations critically surveyed 
Alexis C. Pappas and Gésta Rudstam. Nuclear Physics, ¥. 
21, no. 3, Dec. 1960, p. 353-366. 


* Renormalization Problem for Vector Meson Theories 
The renormalizability problem of the Yang-Mills theory @ 
vector mesons with mass is considered. It is shown, that the 
divergences of such a theory are those of the electrodynamics @ 
charged vector mesons. This general feature is illustrated bj 
direct calculation of the lowest order divergent diagrams. It 
concluded that renormalizability of this theory seems rather w& 
likely. A. Komar and Abdus Salam. Nuclear Physics, v. 21, ™ 
4, Dec. 1960, p. 624-630. 


* Coulomb Energies of Mirror Nuclei. A semiclassical & 
pression for Coulomb energies of the mirror nuclei has bet 
derived. The exchange part in the above expression ® 
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derived on a statistical model which gives in addition to the 
gual term, a pairing effect of magnitude 0.33. Inconsistencies 
in some of the earlier expressions have been pointed out. The 
dius parameter yo from this formula agrees very well with 
the electron-scattering values. S. Sengupta. Nuclear Physics, v. 
3, no. 4, Dec. 1960, p. 542-554. 


Automatic Correction of Counting Losses in a Geiger- 
Miller Counter Used With Periodically Varying Radiation. 
Correction is achieved by reducing the number of uniformly- 
spaced timing pulses recorded during the reception of a par- 
ticular number of pulses from the counter. The action and per- 
formance of a circuit which restricts to a suitable portion of the 
radiation cycle the registration of timing pulses is described. 
B. B. Trott. Journal of Scientific Instruments, vy. 38, Jan. 1961, 
p. 20-21. 


Neutron and Parallel Flow Channel Coupling Effects on 
the T-7 Flux Trap Reactor. An analytical model and analogue 
computer circuit is developed for the study of both neutron 
and parallel flow channel coupling in a large natural circulation 
boiling water reactor. J. M. Case. U. S. Atomic Energy Com- 
mission, GEAP-3508, Aug. 15, 1960, 41 pp. (UF767 Un3.lgea 
Contin. ) 


* Isobar Model and the S-Wave Pion-Nucleon Scattering. 
For the scattering lengths of the S-wave pion-nucleon scattering, 
Chew, Goldberger, Low and Nambu have shown that the result 
of their dispersion relation without subtraction exhibits an excel- 
lent agreement with the observations, as long as the integrations 
we carried out over the 3-3 resonance alone. Correspondence of 
their result to the Hamiltonian formalism is examined by re- 
placing the 3-3 resonant state by an isobaric particle of spin 
3/2, which is described by the Rarita-Schwinger theory. The 
sattering amplitudes are calculated by means of the lowest 
order perturbation theory. By requiring further that the ampli- 
tudes should decrease to zero in the high energy limit, it is found 
necessary to introduce the interaction terms other than the 
conventional one. Yasunori Fujii. Progress of Theoretical 
Physics, v. 24, no. 5, Nov. 1960, p. 1013-1032. 


Proceedings of the Eighth Conference on Hot Laboratories 
and Equipment. In San Francisco, Calif., Dec. 13-15, 1960. 
Sponsored by The Hot Laboratory Division of The American 
Nuclear Society. U. S. Atomic Energy Commission TID-7599, 
Dec. 13-15, 1960, 296 pp. (UF767 Un3ti Contin. ) 


The Development and Testing of the UO, Fuel Element 
System. Summary Report for period May 14, 1959-May 31, 
1960. U. S. Atomic Energy Commission, CEND-S88, June 1, 
1960, Sections individually paged. ( UF767 Un3.lcen Contin. ) 


A Simple Experimental Method for Determining Ef- 
fective Threshold Energies and Cross Sections. A facility was 
designed and fabricated to study fast-neutron activation techni- 
ques. With it, the neutron-energy spectrum from the BRR can 
be modified by means of liquids or solids surrounding the 
specimen at the irradiation position. The resonance and fast- 
neutron flux and energy spectra were measured as a function of 
distances through air, water, and monoisopropylbiphenyl ( oil) 
with threshold detectors whose threshold energies are well 
known. Traverses were then made with foils whose reaction 
threshold energies and effective cross sections are not well 
established. By plotting the slope of the curves for corrected- 
saturation activity versus distance against neutron energy for all 
reactions, the threshold energies of the unknown reactions were 
determined. Since the neutron spectrum had been accurately 
determined with known threshold detectors, the effective cross 
sections of the new detectors could be evaluatd by dividing 
their saturated activity by the number of neutrons above their 
threshold energies. Richard G. Jung, Harold M. Epstein, and 
Joel W. Chastain, Jr. U. S. Atomic Energy Commission, BMI- 
1486, Dec. 15, 1960, 28 pp. ( UF767 USb Contin. ) 


“3 Spectra of Odd Nuclei. A. De-Shalit and J. D. Walecka. 
Nuclear Physics, v. 22, no. 2, Jan. 1961, p. 184-201. 


Charged S-Hyperon Production and Decay: Energetics, 
Lifetimes, and Branching Ratios. New estimates of the masses 
and lifetimes are presented, based upon range measurements of 
the pions involved in ¥ production and decay. John N. Dyer. 
U. §. Atomic Energy Commission, UCRL-9450, Nov. 1, 1960, 
pp. (UF767 U3u Contin.) 
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The Cross Sections for the Formation of Astatine Isotopes 
Made by the Bombardment of Bi*’’ With He*. Cross sections 
for the formation of astatine isotopes were measured. E, Thomas 
Strom. U. S. Atomic Energy Commission, UCRL-9372, Nov. 
1960, 32 pp. (UF767 U3u Contin. ) 


Rainbow Scattering Analysis of Recent Heavy lon Data. 
Heavy-ion elastic scattering cross sections recently obtained are 
fitted by means of the semiclassica! rainbow model of Ford and 
Wheeler. M. V. Goldman, U. S. Atomic Energy Commission, 
ORNL-3025, Jan. 12, 1961, 29 pp. (UF767 U3o0 Contin.) 


A Compilation of Information on Gamma-Ray Spectra 
Resulting From Thermal-Neutron Capture. Al! the data are 
presented in tabular form for seven energy intervals from 0 to 
above 9 Mev. E. Troubetzkoy and H. Goldstein, U.S. Atomic 
Energy Commission, ORNL-2904, Jan. 18, 1961, 78 pp. ( UF 767 
U30 Contin. ) 


Scintillation Alpha Detection Probes. Large and smal! area 
alpha survey probes employing photomultiplier tubes and 
scintillation detectors have been developed which have a uni- 
form alpha detection efficiency over the active screen area and 
are unaffected by operation in 4.5 r/hr gamma fields. R. A. R. 
Kent. U. S. Atomic Energy Commission, HW-66837, Sept. 12, 
1960, 24 pp. (UF767 Un3.lhw Contin. ) 


Pick-up Reactions on a “Be Target. Absolute differential 
cross sections have been measured for the “Be(p, d)*Be(O) 
and “Be(p, p)*Be(O) reactions at incident proton energies of 
4.85 and 5.49 mev, and for the “Be(d, t)"Be reaction at 5.86 
mev; the pick-up reactions have been analyzed in terms of the 
Butler theory. F. H. Read and J. M. Calvert. Physical Society, 
Proceedings, v. 77, pt. 1, Jan. 1961, p. 65-76. 


Spectral Shift Control Reactor Basie Physics Program. 
Quarterly Technical Report. The objective is to obtain basic 
physics data on lattices of slightly enriched fuel in a moderator 
consisting of DO-H.O mixtures of different concentrations in 
the range of parameters of interest to the Spectral Shift Control 
Reactor concept. U. S§. Atomic Energy Commission, BAW-1213, 
July-Sept. 1960, 52 pp. (UF767 Un3.lba Contin. ) 


A Study of the Radiation Stability of UO, Dispersions in 
BeO. An irradiation experiment was performed to determine 
the radiation stability of BeO fueled with approximately 56 w /o 
UOs.. Pellets of BeO-UO, were prepared by cold-pressing tech- 
niques followed by sintering at 2800 F for 2 hr in a H at- 
mosphere. These pellets were contained in Hastelloy X tubes 
sealed by Heliarc welding. The specimens were irradiated in 
the BRR in a capsule equipped with thermocouples. Tempera- 
ture measurements and burnup analysis by isotopic techniques 
indicated that the specimen surface temperatures ranged from 
1450 to 1725 F with burnups ranging from 1.5 to 2.0 a/o of 
the uranium-235. David G. Freas, James H. Saling, Herbert 
D. Sheets, John H. Stang, John E. Gates, and Ronald F. 
Dickerson, U. S. Atomic Energy Commission, BMI1-1484, Dec. 
9, 1960, 28 pp. (UF767 U3b Contin.) 


Electromagnetic Production of Pion Pairs. A possible way 
of investigating the  - interaction has stimulated this study 
of the Pauli-Weisskopf theory of pair production in the experi- 
mentally attainable region just above threshold. C. D. Zerby. 
U. S. Atomic Energy Commission, ORNL-3033, Jan. 17, 1961, 
105 pp. ( UF767 U3o0 Contin. 


Critical Magnetic Scattering of Neutrons in Magnetite. 
Quantitative aspects of the scattering indicate that kinematical 
braking of the fluctuations, as predicted, may exist. A tentative 
value of the diffusion constant is derived. T. Riste. Physics and 
Chemistry of Solids, v. 17, nos. 3-4, Jan. 1961, p. 308-317. 


* An Iterative Method for Neutron Transport Problems 
With Spherical Symmetry. A method developed previously 
for transport problems with plane symmetry has been ex- 
tended. Particular applications has been made to the problem 
of the neutron distribution for a black sphere embedded in a 
purely scattering medium with sources at infinity. W. R. 
Conkie. Canadian Journal of Physics, vy. 39, Feb. 1961, p. 
295-314. 


Effect of Energy Degradation on the Critical Current in 
an OGRA-Type Device. The relation between the trapped 
ion density achieved in a machine-like OGRA and the molecular 
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ion injection current required, the “S-curve” calculated by 
Simon, has been extended to include the effect of energy trans- 
fer from trapped ions to the continuous flux of cold electrons 
released in the ionization of the neutral background. T. K. 
Fowler. U. S. Atomic Energy Commission, ORNL-3037, Jan. 
13, 1961, 22 pp. (UF767 U3o Contin. ) 


The Depolarization of Negative Mu Mesons. Depolarization 
may be explained by consideration of the processes attendant to 
the formation of mu-mesic atoms. The depolarization occurs 
when the mu mesons are initia!ly captured into a highly excited 
bound state and in the subsequent transitions. As an essential 
preliminary to deducing the depolarization on capture, the 
distribution of the mu mesons in initial states of the capturing 
atoms is determined. This distribution depends on the rate at 
which the mu mesons lose energy in the stopping process. 
Robert Alexander Mann. U. S. Atomic Energy Commission, 
ORNL-2990, Dec. 14, 1960, 145 pp. (UF767 U3o0 Contin.) 


The Effect of High-Burnup Irradiation on Massive 
Uranium Carbide. The results of examinations of uranium 
carbide having a nominal composition of uranium-5 w/o carbon 
are very encouraging after irradiation to a burnup of about 
25,000 MWD/T of U. The density changes were relatively 
small, 3.4 and 4.4%, for two specimens which were irradiated. 
Dimensional changes were correspondingly small with increases 
in the diametral direction of only 1.2 and 1.4%. Only one large 
crack was observed in one of the specimens immediately upon 
removal from the test capsule. A metallographic examination 
showed that the microstructure of the fuel did change noticeably 
during the irradiation. Alan W. Hare and Frank A, Rough. 
U. S. Atomic Energy Commission, BMI-1491, Jan. 6, 1961, 26 
pp. (UF767 U3b Contin. ) 


Physics Measurements on the SNAP Experimental Re- 
actor (SER). Reports measurements designed to establish the 
characteristics of the system under controlled conditions and to 
determine safe operating procedures. F. H. Clark, 8S. G. Wogu- 
lis, and M. V. Davis. U. S. Atomic Energy Commission, NAA- 
SR-5619, Jan. 30, 1961, 32 pp. ( UF767 Un3.1na Contin. ) 


Nuclear Reactor Stability. Circumstances in which the re- 
actor power as a whole, or in any local part of the reactor, may 
tend to diverge or to oscillate divergently can occur, are ex- 
amined, criteria for stability are obtained, and the form and 
period of the instability, should it occur, are described. Relates 
to solid-moderated, liquid-moderated, and boiling systems. A. 
— 61 pp. Temple Press Limited, London. (TK9202 
H638n ) 


Nuclear Photo-Disintegration. Discussions of methods of 
calculation for atomic and nuclear photoeffects; the deuteron 
photoeffect; sum-rule calculations for nuclear photo-disintegra- 
tion; systematics of radiative transitions between discrete states; 
shell model and collective model calculations of the cross-section 
for nuclear photo-disintegration; and statistical model, direct in- 
teraction model, and quasi-deuteron model calculations of the 
products of nuclear photo-disintegration. J. S. Levinger. 144 
pp. 1960. Oxford University Press, London. (QC794 L57n) 


OPERATIONS RESEARCH 


* Management and the Social Structure of the Firm. The 
last two decades have seen profound changes in our under- 
standing of the problems inherent in large-scale enterprise. The 
assumption that “industrial relations” concern only the relations 
between “management” and “men” seen as two homogeneous 
bodies ignores the realities of the social structure of a firm. The 
author discusses a book recently published by Mr. Wilfred 
Brown, which concerns the firm as a social organization. Lady 
Williams. Engineer, vy. 211, Jan. 27, 1961, p. 128-131. 


* Identify Your Shortcomings. This is one of the series called 
“How to Be a Manager”, which gives a check list of job re- 
quirements by which an individual can measure himself. John 
D. Quinton. Petroleum Engineer, vy. 33, Feb. 1961, p. E-11 + 
2 pages. 


* These Men Are Playing— Maintenance Management 
Games. Like all management games, this technique is a form 
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of simulation. It gives the players some realistic experience ing 
very short time. Best of all, it lets young managers learn by ma. 
ing mistakes—but the mistakes are all on paper. G. W. Bech, 
berger, W. F. Keleher, and F, L. Hunziker. Factory, y. \\g 
Feb. 1961, p. 80-83. 


* System Simplification. A business, industry or governmey 
is run by its managers. Once these people achieve a_ betty 
understanding of business objectives, forces and “man-machine. 
environment” interactions, it is possible that revolutionary ney 
policies, concepts and quantum-like innovations can be achieved 
This is the primary objective and purpose of System Simplificg. 
tion. W. Sidney Taylor. Journal of Industrial Engineering, , 
12, no. 1, Jan.-Feb. 1961, p. 3-10. 


* Managerial Economics and Industrial Engineering, (jy. 
lines the approach and substance of managerial economics, cop. 
pares the techniques with the established practices of industrig 
engineering, considers the relationship of managerial economig 
to other professions, discusses inclusion of managerial econom, 
material in industrial engineering graduate work and _presens 
the opportunities managerial economic analysis offers to jp. 
dustrial engineering. Alan J. Levy. Journal of Industrial Ep. 
gineering, v. 12, nos. 1, Jan.-Feb. 1961, p. 18-22. 


* The Metamorphosis of Industrial Engineering Into Ma. 
agement Engineering—Plea for Change in Name. Urge 
that the AIIE give immediate consideration to changing 
name to one which is in greater consonance with the emerging 
board field of applied management sciences. Since the word 
management sciences is becoming widely associated with work 
related to the development of fundamental analytical tools and 
methodologies it would seem logical to use the name, manage. 
ment engineering, to describe the work related to the applic. 
tion of these fundamental tools and methodologies to manage. 
ment systems. Joseph D. Carrabino. Journal of Industrial En. 
gineering, v. 12, no. 1, Jan.-Feb. 1961, p. 51-56. 


* Management Control and Industrial Engineering. At ; 
time where the systems approach has finally started to gain the 
stature it ultimately deserves, a view of the complete scene can 
not be attained by any piece-meal approach—important as each 
is in its realm. Therefore, special importance is attached to th 
evolution of management audits. Their mission prescribes the 
use of an over-all view of a systems-oriented analysis on the 
strength of a lineup of all pertinent measures. Alex W. Rathe. 
Journal of Industrial Engineering, v. 12, no. 1, Jan.-Feb. 1961, 
p. 77-82. 


Are You Tomorrow-Minded? The successful executive is ¢ 
two-timer—literally. He works in the here-and-now, and also i 
the world of tomorrow. To neglect the latter would find him 
caught off base by the changed pattern of events the new da 
always brings. Auren Uris. Management Review, v. 50, Fe 
1961, p. 13 + 8 pages. 


The Engineer’s Debt to Management. The growth ¢ 
management as a practical art and the engineer's responsibilit 
in advancing it. L. F. Urwick. Mechanical Engineering, v. & 
Mar. 1961, p. 34-37. 


* Manageability and Crises. Business planners “must recognitt 
that the Cold War may eventually be resolved, as a warlike 
crisis”. If today’s managers accept the challenge of the currett 
era, their successors will find increasing responsibilities—an 
also more effective methods of dealing with them. However, ? 
the challenge is not accepted, the positions now supposed) 
occupied by managers may be filled by mere administrators wht 
execute the plans and programs of a central planning authority 
Harold F. Smiddy. General Electric Defense Quarterly, v.4 
no. 1, Jan.-Mar. 1961, p. 22-27. 


* “Incident Process.” An effective and challenging means ¢ 
teaching men how to handle “hot” personnel problems, keepitt 
them alert once they have learned the methods. Pulp a 
Paper, v. 35, Feb. 1961, p. 45-47. 

* U. S. Management and Latin America. Discusses “C&® 
troism”—its cause, effect, and antidote, and the role of Americ® 
management in the process. Francisco R. Lima, Advanct 
Management, v. 26, Jan. 1961, p. 4-7. 


* India, Challenge for Management. The author, a leaditt 
management authority on Asia, spotlights the Far East with 4 
penetrating analysis of management problems in India. Met 
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Cushing Niles. Advanced Management, v. 26, Jan. 1961, p. 
§-11. 


* Labor Management and Training Problems in Tropical 
Afriea. A brief resumé of a survey of some major management 
problems in the rising economy of Africa. Edward Marcus. Ad- 
conced Management, vy. 26, Jan. 1961, p. 12-15. 


ORE AND MATERIALS BENEFICIATION 


* Sinter Brings Down Coke Consumption. A sinter plant 
which produces more and better sinter permits a steel company 
to reduce blast furnace coke consumption. Engineering, v. 190, 


Dec. 23, 1960, p. 870. 


* Magnetic Conversion of Krivoy-Rog Quartzites by Roast- 
ing in Fluidized Bed. Intensive magnetic roasting of the 
quartzites, containing 35% iron, carried out in a single-zone re- 
actor with fluidized bed proved it possible to obtain concentrates 
containing up to 67% iron. (In Russian.) Magnetiziruiushchii 
obzhig krivorozhskich kvartsitov v kiplashchem sloe. V. A. 
Sorokin, V. I. Karmazin, L. G. Katsen, A. I. Ivanov. and 
P. E. Ostapenko. Stal’, v. 20, no. 12, Dec. 1960, p. 1057-1060. 


* One-Half Century of Sintering. Concerns only continuous 
machines. E. W. Shallock. Blast Furnace and Steel Plant, v. 49, 
Feb. 1961, p. 145 + 3 pages. 


* Metamorphism of lron-Formations and Its Bearing on 
Their Beneficiation. G. A. Gross. Canadian Mining and Metal- 
lurgical Bulletin, v. 54, no. 585, Jan. 1961, p. 30-37; Canadian 
Institute of Mining and Metallurgy, Transactions, v. 54, 1961, 
p. 24-31. 


* How Reserve’s Taconite Team Cuts Costs and Raises 
Pellet Output. Mining World, v. 23, no. 2, Feb. 1961, p. 20-23. 


* Reagents in Pyrite Flotation. Introduction of cresylic acid 
frother and substitution of sodium iso-propyl xanthate by 
mercaptobenzothiazole as collector have improved efficiency 
considerably. T. Zadkin and R. Doig. South African Institute of 
Mining and Metallurgy, Journal, vy. 61, no. 5, Dec. 1960, p. 
284-289. 


Fine-Screening of Coal: Testing of the Sieve Bend. M. R. 
Geer, A. W. Deurbrouck, and H. F. Yancey. U.S. Bureau of 
Mines Report of Investigations 5698, 1960, 20 pp. (TN21 Un3r 
Room 290 ) 


Pelletizing Magnetic Taconite Concentrate. Tests indicated 
that mixtures of peat and alkali function effectively as a binder 
for pelletization. Edgar L. Piret, R. G. White. H. C. Walther, 
Jr.. and A. J. Madden, Jr. Industrial and Engineering Chem- 
istry, v. 53, Mar. 1961, p. 215-216. 


PHYSICS 


* Influence of Pressure on the Coalescence and “Healing” 
of Micropores in Crystalline Bodies. (In Russian.) Vliianie 
davleniia na protsess koalestsentsii i “zalechivaniia” mikropor v 
kristallicheskikh telakh. Ia. E. Geguzin. Akademiia Nauk SSSR, 
Doklady, v. 135, no. 4, Dec. 1960, p. 829-832 + 1 plate. 


* Plasma Physics. Discusses plasma physics from the basic 
concepts up to what the future may hold in this field. Russell 
M. Kulsrud. American Scientist, vy. 48, no. 4, Dec. 1960, p. 
581-598. 


* Optical Properties and Band Models of Selenium. The 
optical constants between 0.4 and 23 microns were measured 
According to the position of the E vector with regard to the 
crystallographic z-axis, the characteristic bands were found. A 

model of Se was determined for the two modifications. 
(In German.) Optische Eigenschaften und Biindermodell des 
Selens. H. Gobrecht and A. Tausend. Zeitschrift fiir Physik, v. 
161, no. 2, 1961, p. 205-220. 
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“ The Elastic and Inelastic Dispersion of Electrons on 
Silver Foils. The energy distribution and angular distribution 
of rapid electrons after passing through a Ag layer was recorded 
by means of an electrostatic spectrograph. The causes for the 
continuous elastic background outside the crystal reflexes were 
explained. The energy losses, lines at 3.6 and 7.5 eV and a band 
at 20 eV were interpreted as plasma oscillations according to the 
plasma theory of Bohm and Pines, and also as band-band- 
transitions. (In German.) Zur elastischen und unelastischen 
Streuung von Elektronen an Silberfolien. J. Geiger. Zeitschrift 
fiir Physik, v. 161, no. 3, 1961, p. 243-251. 


* Phase Dispersion in Interferometry. It is shown that the in- 
terference equation for interferometers exhibiting phase-change 
effects should take the form MA = 2d - Awv/aw, where v is 
(8 - wr) and £ is the phase-change at reflection for one reflecting 
surface. Several recent treatments of the phase-change on 
reflection are critically examined. P. E. Ciddor. Optica Acta, v. 
7, no. 4, Oct. 1960, p. 399-403. 


Direct Viewing of Imperfections in Germanium p-n 
Junction. A p-n junction was made by alloying indium on an 
n-type germanium pellet and it was put into an electrolyte solu- 
tion of copper salt. When suitable reverse voltage was applied 
on the junction by a charged condenser, copper-shaded pattern 
was deposited on the opposite side of the alloyed surface in 
accordance with the density of the reverse current flowing 
through every part of the p-n junction. By this method, -the 
breakdown at the imperfections of p-n junction due to the de- 
fects in the germanium crystal, those at the periphery of p-type 
recrystallized layer, and those inside p-n junction grown in alloy- 
ing process were observed. Masami Tomono. Physical Society 
of Japan, Journal, v. 15, Dec. 1960, p. 2254-2264. 


Paramagnetic Susceptibility of an Electron Gas in Alkali 
Metals. The paramagnetic susceptibility of an electron gas is 
calculated by making use of the Bohm-Pines description of elec- 
tron interactions. The contribution from the longe-range cor- 
relation to the susceptibility calculated by Pines is modified by 
using the larger cutoff wave vector of plasma oscillations and in- 
cluding the new contribution from the zero-point energy of 
plasma oscillations. The comparisons of paramagnetic suscep- 
tibility with experimental values for alkali metals are made and 
the agreements for Li and Na are satisfactory. The volume 
dependences of paramagnetic susceptibility for alkali metals are 
examined by comparing the experimental results on the pressure 
dependence of the Knight shift with the Brooks calculations of 
the Fermi interaction. Masao Shimizu. Physical Society of 
Japan, Journal, v. 15, Dec. 1960, p. 2220-2235. 


Classical Electrodynamic Equations of Motion With 
Radiative Reaction. Considers the problem of determining the 
motion of a charged body when the concepts of classical physics 
are valid. Effects due to quantum mechanics or to the possible 
finite sizes of fundamental particles are not considered. A 
classical charged body has nothing to do with a quantum particle 
from the real physical world; nevertheless, it may be a useful 
model which within certain limits describes the trajectory and 
radiation loss of a quantum particle. In Sec. LU, the general 
physical solution for the motion of a classical charged body is 
given when the force is an explicit function of time. Gilbert N. 
Plass. Reviews of Modern Physics, v. 38, no. 1, Jan. 1961, 
p. 37-62. 


Ultrasonic Attenuation in Superconductors. A_ general 
treatment of ultrasonic attenuation of both longitudinal and 
transverse waves in superconductors, valid for an arbitrary mean 
free path, is given on the basis of the Bardeen-Cooper-Schriefler 
theory. The attenuation of the shear wave due to electromag- 
netic interaction is shown to be very small in the superconduct- 
ing state. T. Tsuneto. Physical Review, v. 121, 2nd ser., no. 2, 
Jan. 15, 1961, p. 402-415. 


Stark Broadening of Spectral Lines by High-Velocity 
Charged Particles. The broadening of the Lyman a line by 
high-velocity charged particles is calculated in the classical path 
approximation without the completed-collision assumption, In- 
teractions between the perturbers are introduced by the pair 
correlation function. The resulting line shape is valid for fre- 
quencies larger than those permitted by the impact theory. 
M. Lewis. Physical Review, v. 121, 2nd ser., no. 2, Jan. 15, 
1961, p. 501-505. 
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Linewidths in the Electron Paramagnetic Resonance 
Spectrum of Gaseous Atomic Hydrogen. A theory of the para- 
magnetic linewidth in gaseous atomic H, based on the theory 
of Baranger, and on an expansion of the spin correlation func- 
tion in powers of the density is presented. To the approxima- 
tions considered, the line shape is Lorentzian, the linewidth is 
proportional to the H atom density, and the relevant cross sec- 
tion involves an interference between the scattered amplitudes 
from the singlet and triplet potential curves. Comparison with 
experiment yields a velocity averaged cross section of 28.3 x 
10°**cem* at 325 K. This value is compared to other estimates 
found in the literature. R. M. Mazo. Journal of Chemical 
Physics v. 34, Jan. 1961, p. 169-175. 


What Can We Do With Whiskers? Filaments of almost 
perfect crystals (“whiskers”), tightly bonded in a manner 
resembling fiber glass, will yield materials stronger than steel 
and a fifth of its weight. Lines of research designed to exploit 
their phenomenal strength are described here. George A. Hoff- 
man. New Scientist, v. 9, Jan. 5, 1961, p. 40-42. 


Paramagnetic Resonance of the Antimorph of the F-Cen- 
ter. LiF crystals X-rayed at 77 K and then warmed-up to a 
temperature between 130 K and 220 K contain a new kind of a 
trapped-hole center. Its electronic structure was studied by 
means of paramagnetic resonance and is discussed in this article. 
Werner Kanzig. Physics and Chemistry of Solids, vy. 17, nos. 
1-2, Dec. 1960, p. 80-87. 


Surface Recombination and Diffusion Processes in 
Cathodoluminescence and Electron Bombardment Induced 
Conductivity. An analysis of the voltage dependence of cathodo- 
luminescence and electron bombardment induced conductivity 
is given, taking into consideration the surface recombination and 
diffusion processes. The diffusion equation of DeVore is com- 
bined with Young's and Feldman’s laws relating to the penetra- 
tion and energy loss of incident electrons. Gy. Gergely. Physics 
and Chemistry of Solids, vy. 17, nos. 1-2, Dec. 1960, p. 112-116. 


Dependence of Calculated and Experimental Propane 
Mass Spectra Upon Electron Voltage. Spectra were obtained 
with bombarding electrons ranging in energy from 14 to 500 v. 
The quasi-equilibrium theory has been used in calculating the 
same spectra. The grossly simplified version of the statistical 
theory that satisfactorily predicts the 70-v mass spectrum is in- 
adequate at low voltages, but if half the theoretical number of 
oscillators are assumed to be effective in the parent-ion and 
activation energies that bear no simple relation to experimental 
appearance potentials are employed, a semiquantitative fit of 
the experimental data is obtained. The description of the de- 
composition reaction of a molecule-ion in terms of a collection 
of harmonic oscillators is clearly unsatisfactory. However, the 
more general form of the quasi-equilibrium theory, in which it 
is assumed only that the reaction coordinate is separable, does 
appear to be applicable. Edward M. Eyring and Austin L. 
Wahrhaftig. Journal of Chemical Physics, v. 34, Jan. 1961, p. 
23-28. 


* The Analysis of Complex Nuclear Magnetic Resonance 
Spectra. Il. Some Further Systems With One Strong 
Coupling Constant. The theoretical scheme described in Part I 
for the analysis of nuclear resonance spectra of the type ABX, 
is extended to systems AB:X, where the symmetry is such that 
there is only one BX coupling constant. It is shown that these 
spectra can be interpreted in a systematic manner for all q. 
P. Diehl and J. A. Pople. Molecular Physics, v. 3, no. 6, Nov. 
1960, p. 557-561. 


* The Analysis of Complex Nuclear Magnetic Resonance 
Spectra. I. Systems With One Pair of Strongly Coupled 
Nuclei. A general theory is presented of the high-resolution 
nuclear magnetic resonance spectra of systems in which two 
nuclei have a relative chemical shift comparable with their spin- 
coupling constant, all other relative chemical shifts being large. 
J. A. Pople and T. Shaefer. Molecular Physics, vy. 3, no. 6, 
Nov. 1960, p. 547-556. 


* Rayleigh’s Ratio and Turbidity of Imperfect Gases. Gen- 

eral expressions for Rayleigh’s ratio and the turbidity are given, 
1s 

containing the molecular constants Sm and Sm of isotropic 

and anisotropic light scattering. For imperfect gases, the con- 
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1s anis 
stants Sm and Sm can be expressed as a virial expansion jg 
inverse powers of the molar volume. The second virial cofficients 
Is anis 

Bs and Bs of isotropic and anisotropic light scattering ar 
calculated for certain molecular models of dipole and quadrupole 
molecules. The respective quantities are discussed and evaluated 
numerically for the imperfect gases CO., CH,CN 
and COS. S. Kielich. Acta Physica Polonica, v. 19, no. 6, 1960, 
p. 711-730. 


Physical Principles of Magnetohydrodynamic Power Gen. 
eration. Some phenomena apt to be of importance in a mag. 
netohydrodynamic power generator are discussed. Particular gt. 
tention is given to the effects of seeding on gas conductivity and 
to the Hall effect as it appears in nonuniform gases of finite 
extent. An experimental 10-kw magnetohydrodynamic generator 
is described. An arc wind tunnel or “plasma jet” is used as q 
convenient laboratory “furnace” to heat the working fluid. The 
generator’s performance, including some observed Hall effects 
is presented and discussed. Richard J. Rosa. Physics of Fluids. 
v. 4, no. 2, Feb. 1961, p. 182-194. 


Stability of a Slightly Inhomogeneous Plasma. Slightly 
inhomogeneous plasmas are studied to determine their stability 
against growing longitudinal electrostatic oscillations. It js 
found that the shift in the eigenfrequency of the oscillation js 
of order e*; this shift is a real number to order ¢*; if the eigen. 
frequency for the corresponding uniform plasma, e = 0, is a real 
number. Transverse modes are also examined for some special 
directions of propagation, with similar results. It is observed that 
this expansion procedure would not reproduce instabilities as. 
sociated with particle drifts. Nicholas A. Krall and M. \, 
Rosenbluth. Physics of Fluids, v. 4, no. 2, Feb. 1961, p. 
163-172. 


Detonation-Generated Plasmas. Photographic sequences at 
the rate of a million exposures a second of the brilliantly 
luminous, highly-ionized gas clouds or detonation-generated 
plasmas emitted from free surfaces of detonating explosives, 
showing interesting compressional, extrusion and expansion ef- 
fects are presented and discussed. Means of separating and dif- 
ferentiating the shock waves and plasmas associated with the 
detonation of condensed explosives are illustrated. Examples of 
plasma explosions are presented illustrating the particular 
metastable character of these plasmas. Measurements of the 
velocity-conductivity-density relations in the plasmas are pre 
sented and their resemblance to metals discussed. A. Bauer, M. 
A, Cook, and R. T. Keyes. Royal Society, Proceedings, vy. 259, 
ser. A, Jan. 24, 1961, p. 508-517 + 8 plates. 


Optical Rotatory Dispersion of Crystals. Shows that the 
entire range of data from the visible to the remote ultraviolet is 
accurately represented by a simple formula. A theoretical in- 
terpretation of the formula is given on the basis of a coupled 
oscillator model. It is suggested that the rotatory power of quartz 
arises primarily as a result of an interaction in the nature of a 
resonance between the similar polarizable units constituting the 
crystal. This type of interaction causes a splitting of the char 
acteristic frequencies of each individual unit, and the expression 
for the rotatory power is consequently of the quadratic form. 
S. Chandrasekhar. Royal Society, Proceedings, v. 259, ser. A, 
Jan. 24, 1961, p. 531-553. 


Introduction to Mechanics, Matter, and Waves. A textbook 
for the first year of a two-year sequence in general physics % 
offered to students of science and engineering. The book may 
also be used as a text for an intermediate-level course in me 
chanics and related subjects. It is assumed that the student é 
studying calculus concurrently. Uno Ingard and William L 
Kraushaar. 672 pp. 1960. Addison-Wesley Publishing Co., Ine, 
Reading, Mass. (QC125 In4i) 


* A Remark on the Third Law of Thermodynamics. It * 
shown that Falk’s formulation of the third law of thermo 
dynamics (when the energy has minimum value the entropy 5 
also minimum) can be replaced by an equivalent assertion: t 
absolute minimum energy is unattainable with a finite number 
of processes. J. Kvasnica. Czechoslovak Journal of Physics, ¥. 
10, no. 12, 1960, p. 883-886. 

* Problem Concerning the Exoelectron Emission. The emi* 
sion of alkali halides is determined by the properties of 
surface layer of the emitter. These properties can differ widely 
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from the volumetric properties. There are cases where no 
measurable emission is found in the correlation with the 
yolume decoloration. The effects of tempering can be con- 
nected, in the contamination of the surface layer, with the 
constituents of the gas in contact with the emitter, during tem- 
pering. (In German.) Zum Problem der Exoelektronenemission. 
R. Seidl. Czechoslovak Journal of Physics, v. 10, no. 12, 1960, 
p. 931-948. 


* Impurity Conductivity of Germanium at Low Tempera- 
wre. (In Russian.) O primesnoi provodimosti germaniia pri 
gizkikh temperaturakh. B. M. Vul, E. 1. Zavaritskaia, and L. 
¥, Keldysh. Akademiia Nauk SSSR, Doklady, v. 135, no. 6, 
Dec. 1960, p. 1361-1363. 


Some Calculations on the Triax Pinch Device. The hydro- 
magnetic equations of motion for the Triax pinch are linearized 
by a perturbation expansion about equilibrium. The perturbed 
equations are then decomposed by the method of normal modes. 
A numerical calculation is made of the oscillation frequency for 
two specific modes (k 0, m 0; and k = 0, m 1). The 
m = 0, k = O mode is also analyzed by using a hydromagnetic 
energy principle. Shalom Fisher. U. S. Atomic Energy Com- 
mission, UCRL-9344, Aug. 9, 1960, 36 pp. (UF767 U3u 
Contin. ) 


Experiments on Alfvén-Wave Propagation. In the 1956 
Lockheed Symposium on Magnetohydrodynamics, William A. 
Newcomb presented a theoretical description of a hydromag- 
netic waveguide, Experimental results have been obtained for 
comparison with this theory. The hydromagnetic waveguide 
ysed is a cylindrical copper tube 15 cm in diameter and 86 cm 
long. It is filled with H to a pressure of 100 microns and im- 
mersed in a magnetic field of 15 kgauss. The plasma is produced 
by an interesting type of switch-on shock wave which produces 
almost 100% ionization. John M. Wilcox, Alan W. DeSilva, 
William S. Cooper, HI, and Forrest I. Boley. U. S. Atomic 
Energy Commission, UCRL-9482, Nov. 1960, 32 pp. (UF767 
U8u Contin. ) 


* On the Theory of Rearrangement Collisions. The formal 
theory of rearrangement collisions is developed from the stand- 
point of the S-matrix, and is formulated in such a way that the 
asymptotic Hamiltonian is the same for the final and initial 
states. The orthogonality of these states makes it possible to 
formulate the theory of rearrangement collisions in a way 
similar to that of single potential scattering. The “prior-post” 
discrepancy is discussed and the generalized optical theorem is 
derived. Sigenobu Sunakawa. Progress of Theoretical Physics, 
v. 24, no. 5, Nov. 1960, p. 963-979. 


* On the Screening of Magnetic Interaction by Degenerate 
Free Electrons. A detailed investigation is made on the self- 
consistent determination of the vector potential due to a mag- 
netic point dipole imbedded in a medium of degenerate free 
electrons. Some discussion is given of the discrepancy between 
the result and that of Abrahams, and of Bohm and Pines. The 
derived potential is used for the caluculation of the spin-lattice 
relaxation time in ferromagnetic metals, and Kasuya’s estimation 
of its order of magnitude is proved to be reasonable. Tempera- 
ture dependence is also discussed. Noboru Takimoto. Progress 
of Theoretical Physics, v. 24, no. 5, Nov. 1960, p. 923-948. 


Quantum Theory of Atomic Structure. The aim of this 

k is to start with the beginning of quantum theory, to treat 
its applications to atomic structure, and to carry this through to 
the advanced level of present-day research in the field. Nuclear 
theory is not discussed, and “atomic structure” refers here to the 
outer electrons, and their relation to the spectra of the atoms. 
John C. Slater, editor. vy. 1. 502 pp. 1960. McGraw-Hill, New 
York. (QC174.1 SL15qt) 


Spin-Orbit Coupling in Orbitally Degenerate States of 
Aromatic Ions. It is shown that in the orbitally degenerate 
ground state of the benzene negative ion there is a first-order 
dectron. spin-orbit interaction associated with the electronic 
orbital motion around the ring. This first-order interaction may 
be as large as a few cm“ and can give rise to enhanced electron 
spin-lattice relaxation in soluiton even though most of the time 
the electronic orbital motion is strongly quenched by electro- 
Static interaction with solvent. Harden M. McConnell. Journal 
4 Chemical Physics, vy. 34, Jan. 1961, p. 13-16. 
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* On the Kinetic Equation for a High Temperature Plasma. 
Effects of binary and ternary correlations in a high-temperature 
plasma are examined in detail on the basis of the so-called 
B-B-G-K-Y equation for a system of charged particles. Yoshi 
H. Ichikawa. Progress of Theoretical Physics, vy. 24, no. 5, 
Nov. 1960, p. 1083-1108. 


* Investigation of Ultrasonic Absorption by a Metal in a 
Magnetic Field. Results of a theoretical and experimental study 
of the magnetoacoustic resonance and of the absorption co- 
efficient a of ultrasonic waves in a magnetic field H are pre- 
sented. The investigation refers to tin and indium single crystals 
and short wave sound (A </) for k | H, (k is the wave vector, 
\—the wave length of sound and the electron path length). 
It is shown that two types of oscillations occur in tin: resonance 
nonharmonic oscillations and sinusoidal oscillations. Those of the 
first type are ascribed to the existence of an open Fermi surface 
in tin. (In Russian.) Issledovanie pogloshchenica ul’trazvuka 
metallami v magnitnom pole. A. A. Galkin, E, A. Kaner, A. P. 
Korolyouk. Zhurnal Eksperimental’noi i Teoreticheskot Fiziki, 
v. 39, no. 6(12), Dec. 1960, p. 1517-1528. 


* The Ubiquitous Photocell. This article deals with the 
history, theory and application of the photocell. Automation 
Progress, v. 6, Jan. 1961, p. 21-23. 


The Field of an Electric Current in General Relativity. 
The amount of gravitational mass contributed by electromag- 
netic energy is not clear from previous investigations. In the 
case of the exterior field of a charged sphere, the charge appears 
not to contribute at all to the gravitational mass, but other elec- 
trostatic and magnetostatic fields give different results. The field 
of a circular wire carrying a steady current is investigated by 
the theory of relativity. W. B. Bonnor. Physical Society, Pro- 
ceedings, v. 76, pt. 6, Dec. 1960, p. 891-899. 


Stability of Non-Linear Traveling Waves in a Cold 
Plasma. E. Atlee Jackson. U. 8. Atomic Energy Commission, 
MATT-53, Oct. 1960, 8 pp. (UF767 Un3.lmat Contin.) 


Decay of Excess Carriers in Semiconductors. Il. A 
physical interpretation is given of the nonlinear differential 
equations which govern the decay of excess carrier populations 
through recombination centers. No restrictions are placed on the 
magnitudes of the excess carrier densities or the center density. 
Criteria for trapping are presented; with semiconductors for 
which the trapping level lies in the opposite half of the in- 
trinsic gap from the Fermi level, it is shown that trapping can 
be described as being of either a temporary or permanent na- 
ture. The variety of possible modes of decay are illustrated with 
the aid of numerical solutions and approximate analytic solu- 
tions. K. C. Nomura and J. 8S. Blakemore. Physical Review, vy. 
121, 2nd ser., no. 3, Feb. 1, 1961, p. 734-740. 


* Absorption Corrections for Diffraction Measurements 
From Large Single Crystals. General expressions are derived 
in evaluating the intensities of beams diffracted from large 
crystal blocks. A. Hargreaves and R. A, L. Sullivan. Acta 
Crystallographica, v. 14, pt. 2, Feb. 10, 1961, p. 150-152. 


Excitons and Plasmons in Superconductors. The Anderson- 
Rickayzen equations of motion for a superconductor derived 
within the random-phase approximation are used to investigate 
the collective excitations of superconductors. A. Bardasis and 
J. R. Schrieffer. Physical Review, vy. 121, 2nd ser., no. 4, Feb. 
15, 1961, p. 1050-1062. 


a® Corrections to Hyperfine Structure in Hydrogenic 
Atoms. By rearranging the terms to display the gage invariance 
of the matrix elements with respect to the external potentials, 
considerable simplicity is achieved, and the formulas are easily 
interpreted as a generalization of the expression for the lowest 
order Lamb shift. Daniel E. Zwanziger. Physical Review, v. 
121, 2nd ser., no. 4, Feb. 15, 1961, p. 1128-1142. 


Theory of Ferro- and Antiferromagnetic Resonance Ab- 
sorption. The resonance conditions in ferro- and antiferromag- 
netic resonance absorptions are obtained by the spin-wave 
theory. According to the usual free spin-wave theory, the 
resanonce frequency is independent of temperature and has only 
the value at 0 K. The spin-wave interactions give the correct 
temperature dependence for the resonance frequency. Takehiko 
Oguchi and Akio Honma. Physical Society of Japan, Journal, 
v. 16, Jan. 1961, p. 79-94. 
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A New Picture of the Vibration of Linear Lattices. A new The Many-Body Theory of Electrons in Metal or Has als | 
version of the method of transfer matrix is presented, which Metal Really Got a Fermi Surface? L. M. Falicov, and y. ) upplie 
largely simplifies the derivation of eigenfrequency equation, on . Heine. Advances in Physics, vy. 10, no. 37, Jan. 1961, p. 57-105 | joweve 
the one hand, and gives rise to a very simple and vivid picture plastici 
(vector picture), on the other hand, of the normal vibration for The Charge Correlation Function of a Plasma in a Mag. vield st 
the linear isotopic lattices. Jun-ichi Hori. Physical Society of netic Field. A linear integral equation is derived for the cop. the sin 

Explanation of Some ‘Forbidden’ Transitions in Para- zine, v. 6, ser. 8, Jan. 1961, p. 61-69. eh 

magnetic Resonance. The abnormal intensity of some “for- i | 


On Microwave Conductivity, Noise, and Oscillation of Ga busi 
Discharge Plasma. Deals with discharge tubes for use x Physik, 
sources of noise in radio techniques. The electron density js @ | , Sem 


bidden” hyperfine transitions in the paramagnetic resonance ph 
spectra of ions with S = 1 or more is shown to be due to cross 
terms in the spin Hamiltonian. B. Bleaney and R. S. Rubins. 


: Physical Society, Proceedings, v. 77, pt. 1, Jan. 1961, p. 103-112. high in these tubes that the plasma can no longer be considered Justic 
« a poorly conducting medium at the frequencies employed in the |‘ atic 

* On the Properties of the Vapour Pressure Curve. Some experiments, which are of an order of magnitude of 1200 Me ee "i 

general mathematical properties of the vapor pressure as a Moreover, these frequencies are lower than the electron plasm old 
4 function of temperature are investigated by rigorous methods. frquency, and the plasma tends to insulate its interior from th Dy m 
7 In particular, the limiting shape of the vapor pressure curve is ¢ electromagnetic field. Paavo Jééskeléinen. Acta Polytechnic, a 
f shown to be determined by the vanishing of the limits of the Scandinavica, Physics Including Nucleonic Series No. 9, 196) = - 
derivatives of all orders in the neighborhood of absolute zero. 22 pp. (T1 Ac81p Vis. ) eoth 


Some comments on the inapplicability of the Third Law of 
Thermodynamics to the sublimation curve are included. E. H. 
Brown. Cryogenics, v. 1, no. 1, Sept. 1960, p. 37-40. 


+ * Outline of Recent Developments in Superconductivity, de Mé 


Measurements and speculations have been made on the Knight | 
shift, penetration depth, impurity effects, and ferromagnet deals ¥ 


Surface Microtopography. Illustrates what can be achieved superconductors. Bernard Serin. Solid State Electronics, y. |, likely t 
by precision a, interferometry when applied to the 4 no. 4, Sept. 1960, p. 255-257. sdvanc 
microtopographies of surfaces. Includes microtopographical 
i studies on both natural and cleavage faces of a variety of * A New ‘Majorana Field Theory. H. Umezawa fn 4,° 
crystals; the etching of crystals; studies of oscillating quartz , Véseonti. Nuclear Physics, v. 22, no. 2, Jan. 1961, p. 262-28] Basi 
crystals; the finish of machined and polished surfaces; the study * A Joule-Thomson Helium Liquefier and Some Problem | @ layi1 
of ox ag in Its Design. Gives the construction and layout of a He the 
306 1360. Int h York OC411 liquefier which yields 8.0 1./hr with a consumption of 1.31 lobe 
liquid H for each litre of liquid He produced. Attention js 
* Thermodynamic Study of Molten Potassium Nitrate and given only to certain unusual aspects of design such as the us 
Lithium Chloride Mixtures. At the two ends of the scale of the of Collins and space-wound cross-flow exchangers above th | Fiek 
concentrations expressed in the molar way from 0 to 0.2 and «liquid N and liquid H bath. The choice of heat exchangers and River 
0.75 to 1 for LiCl, and from 1 to 0.8 and 0.25 to 0 for KNOs, problems of “splash” and heat transfer in the liquid H bath are J equival 


a cryometric examination shows that these mixtures obey the discussed. Methods of dealing with “splash” and of obtaining | interpr 


“ laws of “regular” solutions. (In French.) Etude thermody- more effective percooling have been tried. D. H. Parkinson. } Coljin, 
K namique des mélanges de nitrate de potassium et de chlorure f Cryogenics, v. 1, no. 1, Sept. 1960, p. 17-20. 
de lithium fondus. Yves Doucet, Georges Bruno, and Louis * Advances in Magnetism and Magnetic Materials. Curren! 


tee advances in magnetic materials and their impact on design PLAS 
e gineering as interpreted from selected papers presented at the 


Exact Relativistic Fokker-Planck Coefficients for a AIEE- and AIP-sponsored Conference on Magnetism and Mag- 
Plasma. Coefficients are obtained by a solution of the first order netic Materials. Reviewed are theoretical aspects of the con], Past 


coupled integral equations for the particle and oscillator pair cor- ferences, and sections treating oxides, metallic films, high Wire I 
coercive materials, metals and alloys, and soft magnetic me 


method of Lenard and Baleseu, Albert Simon. Atomic terials. Harold Barkan. Electro-Fechnology, v. 67, mo. 
Energy Commission, ORNL-3040, Jan. 25, 1961, 48 pp. ( UF767 Feb. 1961, p. 80-88. SLI. 
USo Contin. ) + * The Upper Limits for the Reverberation Time of Rever} , 
Thermocouple Research to 1000°C—Final Report No- beration Chambers for Acoustic and Electromagnetic Waves , Extr 
vember 1, 1957, Through June 30, 1959. J. F. Potts, Jr. Klaus Walther. Acoustical Society of America, Journal, v. 3, ny 
and D. L. McElroy. U. S. Atomic Energy Commission, ORNL- h Feb. 1961, p. 127-136. Robert 
2773, Jan. 23, 1961, p. 158 pp. (UF 767 USo Contin.) * Polarizations and Assignments of Transitions: The} , Rels 
A Non-Linear Field Theory. A unified field theory of mesons Method of Photoselection. Andreas C. Albrecht. Journal ¢ Reinfe 
and their particle sources is proposed and considered in its . Molecular Spectroscopy, v. 6, no. 1, Jan. 1961, p. 84-108. biel 
classical aspects. T. H. R. Skyrme. Royal Society, Proceedings, * Highly Developed Purification of Tellurium. By distilling} these a 
v. 260, ser. A, Feb. 7, 1961, p. 127-138. Te in a vacuum, it is possible to obtain a degree of purification | Diamo 
* Study of Magnetic After-Effect in Magnesium Man- whose impurity content is of the order of a few tenths @ ; 
ganese Ferrites. The magnetic after-effect caused by the dif- i thousandths %. This degree of purification is sufficient to revel} * Poly 
fusion of electrons was studied in detail in MnMg ferrites of (at ordinary temperature ) the semiconductive properties of Te mogen 
the series MgsMni.1s-2Fe:.ssO.+; the comparative measure- and is satisfactory for thermoelectrical generators. Zone purifice and Ni 
ments were also carried out on a sample of MgFeO.+~¥ tion of previously distilled Te produces a higher degree @} gomoge 
(¥y O). By combining the two methods, (a) investigation of * purity which exceeds the limit of spectrographic sensitivity. This? bal'ta i 
the p edith des ote of initial permeability at different tem- high-purity Te can be used in electronic semiconductors. (Int Doklad 
peratures and (b) measurement of the displacement of the French.) La purification trés poussée du tellure. N. Petreseay | 
maximum of the temperature dependence tan 6 with the fre- M. Protopopescu, and D. Drimer. Revue Roumaine de Mét : New 
quency, it was possible to study the relaxation processes whose i lurgie, v. 5, no. 2, 1960, p. 227-237 + 1 plate. poxy 
time constants lay between 0.5 sec and several hours, or be- } various 
tween 10° to 10°° sec. S. Krupiéka. Czechoslovak Journal of * Electron Interferences of Several Artifically Obtained { mitted 
Physics, v. 10, no. 11, 1960, p. 782-810. - Slits. (In German.) Elektroneninterferenzen an mehreren kit} "tor, 
stlich hergestellten Feinspalten. Claus Jénsson. Zeitschrift f#} Motor, 
The Velocity of Light in a Transverse Magnetic Field. Physik, v. 161, no. 4, 1961, p. 454-474. ney, In 


No change in the velocity of light appears to occur in a mag- ; 
netic field of 8000 Oe, either for unpolarized light or for light , * Relationship Between the Condition of Yield of # , Def¢ 
plane polarized at 0, 45, or 90° to the magnetic field. R. V. Elastie-Plastic Body and Its Yield Law. The author has ® wy 
Jones. Royal Society, Proceedings, v. 260, ser. A, Feb. 7, 1961, cently shown that V. Mises’ theory of the plastic potential, 
p. 47-60. valid for the elements of a rigid-plastic body, also holds for t#} “eptic 
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ntation in generalized strains and stresses. This paper 
applies the analogous proof for an elastic-plastic body. Here, 
igwever, the yield surface deforms, even in the case of perfect 
isticity. Besides, it is impossible to determine the shape of the 
yield surface without considering the real state of stress. Thus, 
the simplification resulting from the use of generalized co- 
gdinates is less than in the case of a rigid-plastic body. (In 
German.) Uber den Zusammenhang zwischen der Fliessbeding- 
mg eines elastisch-plastischen Kérpers und seinem Fliessgesetz. 
Hans Ziegler. Zeitschrift fiir Angewandte Mathematik und 
Physik, v. 12, no. 1, 1961, p. 53-68. 


* Some Problems of Thermoelasticity. Applying the thermo- 
ekstic potential obtained by a special solution of thermoelastic 

uations, the tensions in an infinitely long cylindrical tube, 
sbiected to the influence of an axially symmetrical temperature 
feld constant along the length of the tube, were determined. 
Dynamic problems of thermoelasticity in a half space and in a 
ring-shaped cylinder, in which the dynamic effects of unstable 
temperatures were also investigated. (In Russian.) O neko- 
torvkh problemakh termouprugosti. Vladimir Derskii. Reoue 
de Mécanique Appliquée, v. 5, no. 5, 1960, p. 627-648. 


Quantum Theory of Atomic Structure. This second volume 
deals with the more advanced aspects of the field and is more 
likely to be used as a reference than as a text, except in quite 
advanced courses. John C. Slater. vy. Ul. 439 pp. 1960. Mc- 
Graw-Hill, New York. (QC174.1 SL15qt) 


Basic Processes of Gaseous Electronics. Emphasis is placed 
om laying the proper simplified physical foundation, in order that 
the later more complicated and subtle implications of seemingly 
imple theory may be anticipated and understood. Leonard B. 
Loeb. 2nd Ed. 1028 pp. 1960. University of California Press, 
Los Angeles. (QC711 L82b2) 


Field Theory of Guided Waves. Emphasizes field solutions 
in contrast to a description of microwave structures in terms of 
equivalent-circuit parameters, but final results are often better 
interpreted in terms of equivalent-circuit elements. Robert E. 


Collin. 606 pp. 1960. McGraw-Hill, New York. (QC661 C69f) 


PLASTICS 


* Paste Extrusion of Filled TFE-Fluorocarbon Resin for 
Wire Insulations. Preparation and properties of high-tempera- 
ture insulated wire with improved abrasion and cut-through 
resistance. R. W. Johnson. SPE Journal, v. 17, Feb. 1961, p. 
151-154. 


* Extrusion of Sheet From High Density Polyolefins. How 


to equip, start up and run a sheet extrusion operation, with a 
chart of solutions to the most common operating difficulties. 


Robert Doyle. SPE Journal, v. 17, Feb. 1961, p. 165-169. 


* Relationship of Surface Defects to Surface Failures in 
Reinforced Plastics. Description of the surface phenomena ob- 
served in microscopic studies, and the relationship between 
these and surface failures—primarily, soiling and crazing. W. J. 
Diamond. Plastics Technology, v. 7, Jan. 1961, p. 29-32. 


* Polymerization of Dienes Under the Influence of Ho- 
mogeneous Catalytic Systems Containing Salts of Cobalt 
and Nickel. (Jn Russian.) Polimerizatsiia dienov pod vliianiem 
gomogennykh kalaliticheskikh sistem, soderzhashchikh soli ko- 
bal’ta i nikelia. B. A. Dolgoplosh, et al. Akademiia Nauk SSSR, 
Doklady, vy. 135, no. 4, Dec. 1960, p. 847-848. 


* New Developments in Epoxy Resins. HII. Selecting an 
Epoxy Resin for Encapsulating Motors. Attainment of 
various properties in a low-cost epoxy resin formulation has per- 
mitted the introduction of the first commercial encapsulated 
motor, and the first chemical-resistant or flood-resistant open 
motor, at only nominal added cost. Henry Lee and Carl Hack- 
ney. Insulation, v. 7, Feb. 1961, p. 17-22. 


* Deformation—Recovery Characteristics of a Styrene UHF 
Insulation Under Load, Time, and Temperature. A cross- 
styrene copolymer with high radiation resistance and 
&xceptional electrical properties at ultrahigh frequencies was 
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recently examined for its deformation characteristics under 
loads from 10 psi to 2000 psi at 20 C to 200 C. Howard E, 
Pendergast and James D. Kelly. Insulation, v. 7, Feb. 1961, 
p. 25-29. 


Pyrazine-Metal Halide Complexes: New Types of Metal- 
Ligand Polymers. Summarizes novel reactions of pyrazine and 
its mono-, bi- and tetra-methy] substituted derivatives. A. B. P. 
Lever, J. Lewis, and R. 8. Nyholm. Nature, vy. 189, Jan. 7, 
1961, p. 58-59. 


* The Effect of the 2,6-lsomer Content in Toluene Di- 
isocyanate on Properties of Urethane Polymers. It is 
proposed that the higher rates of gelation caused by increased 
2,6-TDI levels or by the elimination of post-heating, are as- 
sociated in both cases with more nearly linear polyurethane 
molecules leading to more rapid gelation by virtue of greater 
steric availability of the reactive sites along the polymer chain. 
S. Edmund Berger, Frank L. Cataldo, Frank J. Dwyer, and 
Herman Stone. Applied Plastics, v. 4, Jan. 1961, p. 35-38. 


The Production, Evaluation and Applications of Poly- 
styrene Sheet. Manufacture and testing; some applications of 
the vacuum-formed sheet. G. Evans. Plastics (London), vy. 26, 
Jan. 1961, p. 57-59. 


Analysis of Radiation-Induced Ionic Polymerization of 
Isobutene. Previously published experimental details of the 
radiation-induced polymerization of isobutene, together with 
new experimental details are reviewed critically in the light of 
a kinetic scheme. Various reaction constants are deduced; in 
particular the G value for ionic initiation is about 0.19 at 
—78.5 C. A. Charlesby, S. H. Pinner and R. Worrall. Royal 
Society, Proceedings, v. 259, ser. A, Dec. 29, 1960, p. 386-402. 


Dynamic Mechanical Properties of Irradiated High Den- 
sity Polyethylenes. The dynamic Young’s modulus and the 
mechanical damping of the low-density polyethylene (Alkathene) 
and the high-density polyethylene (Marlex 50 and Hostalen) 
subjected to electron irradiation have been measured at a fre- 
quency of 0.2 c/s over a temperature range of 20 to 180 C. A 
remarkable change in the mechanical properties of irradiated 
high-density polyethylene was oes | after heat treatment. 
After an initial heating of an irradiated specimen above its melt- 
ing point the elastic modulus at lower temperature decreases and 
the curve of mechanical damping vs. temperature changes. E. 
Fukada, R. W. B. Stephens, and A, Charlesby. Physics and 
Chemistry of Solids, v. 16, nos. 1-2, Nov. 1960, p. 53-59. 


* Synthesis and Polymerization of N-Allyllactams. The com- 
pounds N-allyl-a-pyrrolidone, N-allyl-e-caprolactam and N-allyl- 
a-piperidone have been synthesized and described. In a study 
of the polymerization of N-allylpyrrolidone and N-allylcapro- 
lactam in the presence of free radical initiators it was found that 
N-allyllactam is not activated by benzoyl peroxide, but with 
5-10% azoisobutyrodinitrile it undergoes stepwise polymeriza- 
tion to produce low yields of the dimers and trimers. The 
copolymerization of N-allylpyrrolidone with vinyl acetate, 
methyl methacrylate and methyl acrylate has been investigated. 
(In Russian.) Sintez N-allillaktamov i ikh polimerizatsiia. M. F. 
Shostakovskii, F. P. Sidel'kovskaia. and F. L. Kolodkin. 
Vysokomolekuliarnye Soedineniia, v. 2, no. 12, Dec. 1960, p. 
1794-1800. 


* The Welding of Teflon and Other Polymeric Materials by 
the Localized Action of Neutron Radiation. The welding of 
materials by irradiation with heat neutrons was effected accord- 
ing to a method in which the ionizing radiation is localized with 
the aid of boron and lithium compounds applied to the surfaces 
subjected to the welding process. The radiation welding of the 
following pairs of polymers was carried out: teflon-polystyrene, 
teflon-polymethylmethacrylate, polystyrene-polymethylmethacry- 
late, polyethylene-polystyrene and _polyethylene-polymethy!- 
methacrylate. The tensile strength of the function for the teflon- 
polystyrene pair attains a value of 120 kg/cm’. Possible 
mechanisms of the welding reaction are discussed and some 
quantitative evaluations are presented. (In Russian.) Sshivanie 
teflona i drugikh polimernykh materialov lokalizovannym del- 
stviem neltronnogo izlucheniia. I. M. Barkalov, V. I. Gol'’- 
danchii, B. G. Dzantiev, and E. V. Egorov. Vysokomole- 
kuliarnye Soedineniia, v. 2, no. 12, Dec. 1960, p. 1801-1804. 
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* Synthesis and Properties of Methylmethacrylate-Dimeth- 
acrylamidodimethy! Ether Copolymers. Copolymers were pre- 
pared of methylmethacrylate and the dimethacrylamidodimethy] 
ether that had been synthesized for the first time. In order to 
investigate the influence of crosslinking copolymers containing 
up to 15 mole @ dimethylacrylamidodimethy! ethers were pro- 
duced and their properties investigated. It was shown that the 
crosslinking reaction may be effectively made use of within a 
certain region of low (up to 5 mole %) additions of the diolefin 
comonomer, wherein there is an improvement in the mechanical 
properties of the copolymer. Further increase in crosslinking 
causes a fall in the strength characteristics, the glass transition 
temperature continuing to rise. (In Russian.) O sinteze i 
svoistvakh sopolimerov metilmetakrilata s dimetakrilamidodi- 
metilovym efirom. I. A. Arbuzova, V. N. Efremova, and A. G. 
Eliseeva. Vysokomolekuliarnye Soedineniia, y. 2, no. 12, Dec. 
1960, p. 1828-1831. 


* On a New Method of the Preparation of Graft Copoly- 
mers. A new method for the preparation of graft copolymers is 
proposed, based on direct interaction of the polymers. The ap- 
plication of the method permits one to modify halogen-contain- 
ing polymers by polymers with heterocycles containing nitrogen 
atoms. An example of such a reaction is the modification of 
PVC by methylvinylpyridine rubbers to form graft copolymers 
that are salts of quaternary polymeric bases. Vinylplast prepared 
on the basis of such polymers has a specific impact viscosity 
10 times greater than that prepared from only a_polyvinyl- 
chloride base. (In Russian.) O novom metode polucheniia 
privitykh sopolimerov. 4. A. Berlin, A. G. Kronman, D. M. 
lanovskii, and V. A. Kargin. Vysokomolekuliarnye Soedineniia, 
v. 2, no. 12, Dec. 1960, p. 1839-1844. 


Resins for Embedding Electronic Packaging. C. A. Har- 
per. Electronics, v. 34, no. 7, Feb. 17, 1961, p. 130-132. 


* The Problem of Obtaining Fibers From Polyolefins. For 
this purpose, polyethylene and polypropylene with formation of 
fibers from the melt are used. Polypropylene fibers can be ob- 
tained also from a polymer solution having a temperature above 
the melting temperature of the polymer. In some cases, a 
polymer with a higher molecular weight can be treated, so that 
fibers with a higher gage are obtained. Stabilizers must be used 
in order to increase the resistance of polyolefin fibers to the 
effects of light and of the O of the air at the elevated tempera- 
tures. (In Russian.) K voprosu o poluchenii volokon iz poliole- 
finov. M. P. Zverev. Kimicheskie Volokna, 1960, no. 6, p. 3-9. 


Stability of Thermoset Plastics at High Temperatures. 
Polyesters, epoxy, phenolic, and silicone plastics were pyrolyzed 
in a vacuum at 360, 500, 800, and 1200 C. The volatile products 
of degradation were collected and fractionated. The lighter 
fractions were analyzed in the mass spectrometer for product 
identification and the heavier ones by microcryoscopy for mole- 
cular size. The activation energies of thermal degradation were 
determined. S. L. Madorsky and S. Straus. Modern Plastics, v. 
38, no. 6, Feb. 1961, p. 134 + 6 pages. 


* L-M-W Polyethylene Market Tops 40 Million Lb Yr. Low- 
molecular-weight resins take hold in past 5 years as modifiers 
for synthetic and natural waxes and as wax replacements in 
paper coatings, polishes and textile softeners. M. O. Brunson. 
Chemical Processing, v. 24, Feb. 1961, p. 39-41. 


On the Viscosity of Irradiated Polymers. III. Effect of 
Branching. The contribution of a branched polymer to the 
intrinsic viscosity is evaluated according to Debye-Bueche’s 
theory with some modifications. The distribution of molecular 
size and crosslink unit is obtained through an extension of the 
Saito’s theory. The essential reason for the large discrepancy be- 
tween Saitos calculation and experiment is shown to be his 
neglect of branching. Kanji Katsuura. Physical Society of 
Japan, Journal, v. 15, Dec. 1960, p. 2310-2317. 


Molecular Statistics of Vinyl Polymers. A formula is pro- 
posed to describe the end-to-end distance and the total dipole 
moment of the vinyl polymer (CHsCHX)n». The interaction of 
neighboring X’s is taken into account. The formula treats the 
general atactic polymer and includes the isotactic polymer and 
the syndiotactic polymer as special cases. Yasutaka Suzuki. 


Journal of Chemical Physics, v. 34, Jan. 1961, p. 79-83. 
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* Alkylalkoxypolysiloxanes. IX. Methlethoxy polysiloxang 
Containing the Trimethylsiloxy Group. Methylethoxypgh 
siloxanes containing the trimethylsiloxy group were prepare 
and their infrared spectra determined. Minoru Sakiyama oy 
Rokuro Okawara, Chemical Society of Japan, Bulletin, y, y 
no. 12, Dec. 1960, p. 1645-1649. 2 


* The Determination of Water in Plastic Materials, 4 Ky 
Fischer titration procedure developed for the direct determing 
tion of water in plastic materials. Method useful for the deteny 
nation of water in black polyethylene. V. W. Reid and | 
Turner. Analyst, v. 86, Jan. 1961, p. 36-39. 


* Addition Polymerization of Anhydrosugar Derivatiyg 
Il. The Molecular Weight Distribution of Polyanhydy 
glucose Addition Polymers. First three moments of moleculy 
weight distribution determined as a function of the degree ¢ 
conversion. Number average molecular weights (M,) we 
measured in a thermoelectric vapor phase osmometer. Weig 
averages (Mw) were obtained by means of ultracentrifugatig 
Hiroshi Abe and Willem Prins. Makromolekulare Chemie , 
42, no. 3, Jan. 1961, p. 216-229. 


* The Polymerization of Aerylyl Chloride. Monomes 
acrylyl chloride was polymerized in dioxane at 50 C by am 
bisisobutyronitrile. With the exclusion of moisture and oxyge 
a noncross-linked polymer with a 90% yield was obtained. Poh 
acrylamides were formed by the reaction of polyacryly! chlorid 
with liquid ammonia. These products were used for viscosimet 
molecular weight determinations. (In German.) Uber die Poh 
merisation von Acrvylsiiurechlorid. Rolf C. Schulz, Paul Elser 
and Werner Kern. Makromolekulare Chemie, vy. 42, no, § 
Jan. 1961, p. 189-196. 


* The Inhibiting Effect and Structure of Inhibitors, J) 
Inhibited Polymerization of Acrylonitrile. The polymerizatig 
kinetics of acrylonitrile in dimethylformamide solution at ¥ 
have been investigated. It has been found that diphenylpicn 
hydrazine, aniline, naphthalene, phenanthrene, m-dinitrobenzes 
trinitrobenzene at a concentration ~ 0.5x10™° mole /1 do m 
lower the polymerization rate nor the molecular weight of t 
polymers. A fall in the rate and molecular weights were fou 
for the case of anthracene, quinone and dimethylaniline. (h 
Russian.) Ingibiruiushchii effekt i stroenie ingibitorov. IV. b 
gibrovannaia polimerizatsiia akrilonitrila. Z. A. Sinitsyna an 
Kh. S. Bagdasar’ian. Zhurnal Fizicheskoi Khimii, v. 34, no. 2 
Dec. 1960, p. 2736-2741. 


Aluminum-Nitrogen Polymers by Condensation Reaction, 


Amines react at low temperatures with aluminum alkyls or ak 
aluminum chlorides to form 1:1 addition compounds. A. ¥ 
Laubengayer, J. D. Smith. and Garry G. Ehrlich. Americ 
Chemical Society, Journal, v. 83, Feb. 5, 1961, p. 542-546. 


* Studies on Nuclear Emulsions With Polyviny! Alcohol. ! 
Preparation and Properties of PVA Nuclear Emulsions fe 
Particle-Track Research. Neutral and ammoniacal six 
bromide emulsions for recording particle tracks were prepatt 
by use of PVA as protective colloid and their properties we 
studied. The double-jet method was used for mixing and } 
freezing method used for gel formation. (In Japanese. ) — 
Fujii. Government Chemical Industrial Research Institut 
Tokyo, Reports, v. 56, Jan. 1961, p. 30-39. 


* lodine Absorption by Polyamide 6. I. Absorption Iw 
therms. Characteristic trend of isotherms, the phenomena 
reversibility and hysteresis, the deabsorption rate and \# 
analysis have shown the existence of a critical concentration! 
iodine on polyamide, for which the physical behavior of pa 
amide is noticeably influenced. The accessibility of polvamit 
for iodine at the above concentration corresponds to the # 
cessibility for water at the saturation level. (In Italian.) Asso 
mento di iodio da parte della poliammide 6. I. Isoterme® 
assorbimento. Sisto Pacetti. Chimica e Industria, v. 43, 
1961, p. 1-5. 


Effect of Thermal Gradients on the Strength of Phenol 
and Silicone Reinforced Plastic Laminaies. Phenolic & 
silicone laminates were investigated to determine: the them 
gradient present when various conditions of boundary temp 
tures were maintained, time required to reach this steady-st# 
thermal gradient, and effect of the thermal gradient on b 
compressive strength properties of the laminates. Kenneth 
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uball. U. S. Forest Products Laboratory Report No. 1878, 
+ 1960, 22 pp. + tables and figures. (TS800 Un3.3r 
Contin. ) 


Measurement of Polyethylene Oxidation by Differential 
Thermal Analysis. Oxidation resistance of other polymers and 
nbbers at processing temperatures can also be evaluated by this 
fyst, convenient technique. A. Rudin, H. P. Schreiber, and 
4. H. Waldman. Industrial and Engineering Chemistry, v. 53, 
Feb, 1961, p. 137-140. 


POLLUTION AND WASTES 


* Growth and Respiration of a Green Alga in Spent Sulfite 
Liquor. The alga will grow well in low concentrations of SSL. 
However, SSL contains some component other than the reducing 
agars which, when present in higher concentrations, inhibits 
both growth and respiration of the alga. Thomas E. Maloney 
ad Ernest L. Robinson. Tappi, v. 44, Feb. 1961, p. 137-141. 


Waste Treatment. Proceedings of the Second Symposium on 
the Treatment of Waste Waters. University of Durham, King’s 
College, Newcastle Upon Tyne, Sept. 14-19, 1959. Devoted to 
wo aspects of waste treatment: the theory and practice of 
biological treatment, and the disposal of solids removed from 
liquid wastes. The 21 papers presented and the edited dis- 
cussions on these papers are included in this volume. Peter C. 
¢. Isaac, editor. 477 pp. 1960. Pergamon Press, New York. 
TD741 Sy68w ) 


Fixation of Radioactive Residues. Quarterly Progress Re- 
port on research and development activities, July-September, 
1960. D. W. Pearce, editor. U.S. Atomic Energy Commission, 
HW-67334, Oct. 15, 1960, 29 pp. (UF767 Un3.lhw Contin.) 


RELIABILITY ENGINEERING 


* How Safe Is Fail-Safe? Regards the structural integrity of 
aircraft. Bo K. O. Lundberg. Shell Aviation News, 1960, no. 
270, Dec., p. 14-19. 


System Reliability: Importance Increases With Com- 
plexity. Reliability of hydraulics in submarines. E. J. Behney. 
Underwater Engineering, v. 2, no. 1, Jan. 1961, p. 23-24. 


* Summary of Nuclear Radiation Effects on Electronic 
Components and Systems. A “state of the art” summary of 
current knowledge of the effects of different types of nuclear 
radiation on Components and systems. Reports cover electron 
tubes, resistors, capacitors, relays, switches, terminals, trans- 
formers, transistors, semiconductor diodes and electronic systems. 
A supporting bibliography is also given. J. E. Drennan and 
os Wyler. Electro-Technology, v. 67, no. 3, Mar. 1961, p. 
32-134, 


* Probability, Statistics and the Theory of Games. Basic 
patterns, Jaws and mathematical models revolving around the 
theory of probability fundamental to any field of application: 
permutations and combinations, probability of events occurring 
ina sample space, distributions, random variables, the Law of 
Large Numbers, averaging, estimation, random processes, cor- 
relation theory, spectral analyses, the Gaussian process, con- 
struction of tests, games theory. Leonard S. Schwartz and 
dlice Mary Hilton. Electro-Technology, vy. 67, no. 3, Mar. 
1961, p. 101-124. 


* Stability of Epoxy-Encapsulated Magnet-Wire Systems. 
An Analysis of Compatibility Factors. Encapsulated windings 
and coils are finding increasing design application. What is their 
thermal stability in comparison with that of untreated units? 
What interactions between the encapsulants and the magnet- 
wire insulations affect system life? What are the optimum combi- 
tations? Several current system compatibility studies are re- 
viewed here and the results presented in tabular and graph 
fom. Alex E. Javits. Electro-Technology, v. 67, no. 3, Mar. 
1961, p. 82-90. 
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* Analyzing Failure Rates in Electronic Components. 
Derivation of statistically accurate reliability data is frequently 
hampered by such difficulties as faults caused by manufacturing 
and use variables. Reliability of components may be analyzed 
by building up experience history and data for given equipments 
and environments. Fault conditions are summarized and selected 
failure rates are tabulated. G. W. A. Dummer. Electro-Tech- 
nology, v. 67, no. 2, Feb. 1961, p. 89-92. 


* Reliability Through Redundancy and _ Error-Checking 
Codes. The paramount objective of complex electronic systems 
is to transfer control and other information from one point to 
another. The problem of reliability is enormous because of 
numerous hardware components and because of the trans- 
mission of large amounts of informational and control data. 
Reliability can be improved through the use of redundant com- 
ponents and circuits. Leonard S. Schwartz. Electro-Technology, 
v. 67, no. 2, Feb. 1961, p. 123-130. 


Radiation Effects Upon and Recovery of the Mechanical 
Properties of Metals. The experimental data on the production 
and recovery of irradiation-induced, mechanical-property change 
in metals are reviewed. Damage is interpreted as a two-stage 
process source hardening and lattice hardening, caused by 
clustered interstitials or vacancy clusters. Annealing entails 
migration of polyvacancies or dissipation of vacancy clusters, 
and requires the activation energy of self-diffusion. A recovery 
parameter, Q /T, is defined. E. N. Aqua and R, J. Allio. U. S. 
Atomic Energy Commission, KAPL-2103, Oct. 25, 1960, 27 pp. 
( UF767 Un3.lka Contin. ) 


Strategic Reliability and Preventive Maintenance. Strategic 
reliability is defined as the product of availability, and the 
reliability over a fixed period of time x. Preventive maintenance 
is performed after T, hours of continuing operation without 
failure. We have to choose T, so as to optimize, in case (i), 
the availability, and in case (ii), the strategic reliability. The 
exact solution for (i) was given by Morse and is briefly sum- 
marized. The exact solution for (ii) is derived. An approximate 
solution for (ii) is derived, and it is shown that the “optimum 
curve” commonly drawn for (i) may be used to solve (ii) ap- 
proximately. Alan J. Truelove. Operations Research, v. 9, no. 1, 
Jan.-Feb. 1961, p. 22-29. 


Comment on the “Reliability of Aircraft Structures in 
Resisting Chance Failure. J. L. Bogdanoff and F. Kozin. 
Operations Research, vy. 9, no. 1, Jan.-Feb. 1961, p. 123-126. 


RUBBER AND ELASTOMERS 


* Dynamic Properties of Rubber Vulcanizates—Especially 
on the Amplitude Dependency of Dynamic Properties of 
Rubber-Filler Vuleanizates. (Jn Japanese.) Haruhiko Tohara, 
Kyoichi Tsukamoto, and Ryoichi Nishikawa. Journal of Rail- 
way Engineering Research, vy. 17, Dec. 1960, p. 12-18. 


* The Effect of Metal Oxides on the Structural Transforma- 
tions of Fluorinated Rubber Copolymers Under the Action 
of lonizing Radiation and High Temperatures. A study of 
the infrared spectra of fluorine-containing copolymers irradiated 
in the presence of metal oxides has shown that, in contrast to 
irradiation of the copolymers without the oxides, a considerable 
number of conjugated double bonds of the type -CH CCl- 
is formed in the chain and OH and HF, groups make their 
appearance. On irradiation of the copolymers in the presence of 
metal oxides almost no volatile products are evolved, as is the 
case when irradiation is carried out in the absence of the oxides. 
(In Russian.) Vliianie okisloy metallov na strukrurnye prev- 
rashcheniia kauchukotsodobnykh ftorsotsolimerovy pod deistviem 
ioniziruiushchikh izluchenii i vysokikh temperatur. A. S. Novi- 
kov, V. L. Karpov, F. A. Galil-Ogyl, N. A. Slovokhotova, and 
T. N. Diumaeva. Vysokomolekuliarnye Soedineniia, vy. 2, no. 
12, Dec. 1960, p. 1761-1767. 


Phenomenological Elastomechanical Behavior of Rubbers 
Over Wide Ranges of Strain. Relationships obtained by de- 
velopment of a general relationship set forth by Mooney. A 
stress function was obtained from which principal stresses may 
be evaluated for any given set of compatible strains. A. J. 
Carmichael and H. W. Holdaway. Journal of Applied Physics, 
v. 32, Feb. 1961, p. 159-166. 
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* Chlorinated Butyl Rubber. General Purpose Elastomer 
Soon to Be Marketed in UK. New synthetic elastomer is now 
available which exhibits exceptional ozone, heat and age 
resistance, together with a fast cure rate. Chlorobuty! will soon 
be available in commercial quantities in the UK at a price which 
should be only 25% above regular butyl, ensuring that it is in the 
general purpose rather than the special purpose class. P. E. C. 
Davies. Rubber Journal and International Plastics, v. 140, no. 4, 
Jan. 28, 1961, p. 125 + 3 pages. 


* Rubber and Plastics in Cables. Synopses of the papers to be 
given at the March 1, 1961 meeting of the Rubber Industry 
and Plastics Institute. Subjects include nitrile/PVC blends, ir- 
radiation of polymeric materials, communications, oxidation in- 
hibition, domestic electricity, and butyl insulation. Rubber 
Journal and International Plastics, vy. 140, no. 1, Jan. 7, 1961, p. 
8 + 1 page. 


* Viscosity and Plasticity of Concentrated Rubber Solu- 
tions. Determination to see if the behavior of more concentrated 
solutions can also be interpreted simply in terms of the basic 
principles of polymer solution theory. G. M. Bristow. Institution 
of the Rubber Industry, Transactions, v. 36, no. 6, Dec. 1960, p. 
268-271. 


* Friction Studies on Rubberlike Materials. Review of 
theoretical and experimental results on the friction between 
rubberlike materials and other solids. F. S. Conant and J. W. 
Liska. Rubber Chemistry and Technology, v. 33, no. 5, Dec. 
1960, p. 1218-1258. 


* Destruction of Molecular Chains and Breakdown of 
Transverse Bonds During the Ageing of Vulcanizates. (Jn 
Russian. ) O destruktsii molekuliarnykh tsepei raspade poperech- 
nykh sviazel v protsesse stareniia vulkanizatov. L. I. Liubchan- 
skaia and A. S. Kuz’ minskii. Akademiia Nauk SSSR, Doklady, 
v. 135, no. 6, Dec. 1960, p. 1436-1438. 


* Elastomeric Adhesion and Adhesives. Review covering ap- 
proximately the past 20 years, the purpose being to present a 
broad base of literature on adhesives and on the development 
of adhesion theory. C. L. Weidner and G. J. Crocker. Rubber 
Chemistry and Technology, v. 33, no. 5, Dec. 1960, p. 
1323-1374. 


Reaction of Sulfur, Hydrogen Sulfide, and Accelerators 
With Propylene and Butadiene. Propylene as a model com- 
pound for natural rubber has been reacted with sulfur alone, 
with hydrogen sulfide alone, and with each of these materials 
in the presence of certain accelerators as part of a study of 
vulcanization. Butadiene as a model compound for intermediate 
conjugated systems found in vulcanized rubber by means of 
infrared studies has been similarly studied. Frederic J. Linnig, 
Edwin J. Parks, and Leo A, Wall. U. S. National Bureau of 
Standards, Journal of Research, Section A, Physics and Chem- 
istry, v. 65A, no. 1, Jan.-Feb. 1961, p. 79-85. 


* Low Ammonia Latices. Discusses the effect of the second 
preservative on those properties of latex which determine its 
processing characteristics and indicate what compounding ad- 
justments, if any, are likely to be necessary in changing from 
high- to low-ammonia latex. G. F. Bloomfield and R. B. Mum- 
ford. Institution of the Rubber Industry, Transactions, y. 36, 
no. 6, Dec. 1960, p. 251-262. 


Natural Rubber Research. The Natural Rubber Research 
Conference, held in Kuala Lumpur, Sept. 26-Oct. 1. Seventy-six 
papers were presented and the topics discussed ranged from 
the role of trace elements in the nutrition of the Hevea tree, to 
biochemical and biophysical investigations of latex, and to the 
design of rubber components in structural engineering. S. G. 
Boatman, J. Bolton, R. S. Gale, and G. F. J. Moir. Nature, v. 
189, Jan. 21, 1961, p. 193-195. 


Synthetic Rubber Technology. Compounding, Processing 
and Application of Standard Types. W. S. Penn. vy. I. 325 
pp. 1960. Maclaren & Sons, Ltd., London. (TS1925 P38s ) 


* Widening the Scope of Nitrile Rubbers. Easier process- 
ability, versatile blending and resistance to heat and oil condi- 
tions is reflected in steady growth of nitrile consumption. M. J. 
G. Davidson. Canadian Chemical Processing, v. 45, Feb. 1961, 
p. 59 + 2 pages. 
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* The Chemistry of Carbon Black in Rubber Reinfory 
ment. It is demonstrated that combined oxygen on the surfs 
of carbon black plays a relatively minor role in the chemig) 
effect of carbon black upon rubber reinforcement; the nature ¢ 
the carbon surface itself plays the major role. C. W. Sweitse, 
K. A. Burgess, and F, Lyon. Rubber World, v. 143, yo, 5 
Feb. 1961, p. 73 + 9 pages. 


SPACE HEATING AND CONDITIONING 


How Safe Is Your Industrial Ventilation? Exhaust systen: 
air make-up systems, and industrial-heating systems are cop 
sidered and covered separately as to their purpose, functigp 
and the safety considerations in their design, installation, ay 
operation. E. M. Schmidt. Mechanical Engineering, vy. 83, Ja 
1961, p. 39-42. 


* Five Ways to Keep Indoor Air Odor-Free. Activated q& 
bon, air sterilization, ozone, washing of filtered air and dilutig 
of indoor air with outside air are all methods of keeping odop 
under control. Steve Elonka. Power, v. 105, Feb. 1961, » 
178-179. 


* Temperature Control by Means of the Peltier Effect, | 
major potential application of the Peltier effect is the therm 
stating of electronic equipment, modules and individual cop 
ponents. E. L. Armi and C, G. Kirkpatrick. Aircraft Engine. 
ing, v. 33, Jan. 1961, p. 12-14. 


* Good Air Distribution Through Perforated Ceiling 
Pertinent design data are presented for the commonly wel 
ceiling materials, some application details are covered, a 


help given in duct design. Maurice J. Wilson. Air Conditioning 


Heating and Ventilating, v. 58, Feb. 1961, p. 98-100. 


Capacity Control for Reciprocating Compressors. A com 
prehensive study of the various means for providing automat 
capacity control to meet variable load conditions. J. R. Harnis& 
Sr. Air Conditioning, Heating and Ventilating, vy. 58, Feb. 19 
p. 102-112. 


How to Evaluate Performance of Air Conditioners at Of 
Design Conditions. I]. Describes a new method by which th 
performance of an air conditioner over a wide range of enterix 
air conditions can be predicted. Hideo Suenaga and Takas, 
Otaki. Air Conditioning, Heating and Ventilating, v. 58, Fé 
1961, p. 117-120. 


“Lesson for Today: Cooling With Steam.” Describes t 
system installed in the new undergraduate library of the Us 
versity of California. H. B. Swygert. Air Conditioning, Heating 
and Ventilating, v. 58, Feb. 1961, p. 132-133. 


Solar Space Heating and Air Conditioning in & 
Thomason Home. Harry E, Thomason. Solar Energy, v.* 


no. 4, Oct. 1960, p. 11-19. 


TEXTILES, FIBERS, LEATHER, 
AND PAPER 


* Hemicelluloses and Paper Properties of Birch Pulps. 
At unbleached yields between 70 and 50%, the carbohydt 
composition is practically constant, with about 0.5% mane 
and 26% xylose in the kraft pulps and 4 and 17%, respective 
in the sulfite pulps. Undamaged laboratory chips gave 
pulps of the same paper properties as did the mill chips, wher 
the sulfite pulps from laboratory chips had the tensile and bw 
strength of the kraft pulps but retained the easy beatability # 
low tear strength of the normal sulfite pulps. Sune E. Petter 
son and Sven A, Rydholm. Svensk Papperstidning, v. &® 
1, Jan. 15, 1961, p. 4-17. 


The Chemistry of Lignin. The evolution of lignin ¢ 
istry, the definition and distribution of lignin, color reactions! 
lignified materials, the isolation, determination, and propen 
of lignin, the elementary composition and constituent groups 


lignin, the acylation and acylysis of lignin and other probe 


metho 
Hersb 
Dec. 


* The 
Ethyl 
variou 
acting 
rides, 

ing ag 
“wash: 
pound 
on the 
erties 

and el 
tion. | 
sideral 
genera 
an ex 
finish. 

He 
57-65. 


* The 
isother 


interm 
least ey 
interm< 
values 

mechar 
cross-]i 


° 
550 | 
Wied 
Supp 
} Th 
= 
feren 
of six 
veget 
instan 
5 of the 
Festig 
y. 1l, 
| Pu 
| I, Pu 
Paper 
prese! 
viewp 
| has te 
coatin 
d | index; 
scienc 
é tural 
| 
4, De 
for P’ 
| formu 
| hesive 
and b 
the ex 
modifi 
20-90 
aminog 
cellulo 
were fi 
do not 
i 
Journa 
Linkin 


ores, 
Surface 
chemicg 
nature 
Sweitzer, 
3, no, 5 


Systems 
are cop 
function 
tion, an 
83, Jax 


ated car. 
dilution 
ng odor 
1961, » 


therme 
ual com 
“ngineer 


Ceiling, 
nly used 
red, and 
itioning 


A COM 


Harnish 
eb. 1961 


s at OF. 
vhich th 
entering 
Takashi, 
58, Fe 


ribes th 
the Ur 
Heating 


in 
gy, 


Ips. 

hydra! 
manne 
rectivel 


sroups 


552 


ge discussed. Covers literature for the years 1949-1958. 
friedrich Emil Brauns and Dorothy Alexandra Brauns. 
Suppl. vol. 804 pp. 1960. Academic Press, New York. (QD321 
) 


* The Possibility of Improving the Physical Properties of 
Leathers Subjected to Vegetable Tanning, by Means of Dif- 
ferent Types of Pre-Tannage. The tear strength of sole leathers 
of six different pre-tannages and four different vegetable tan- 
sages (concentrations of 5 and 15 Bé and temperatures of 20 
a 35 C) has been statistically assessed. In the case of the 
vegetable tannages at 20°, the pre-tannages show only in a few 
instances a Statistically significant improvement or deterioration 
of the tear strength. (In German.) Uber die Moglichkeit, die 
Festigkeitseigenschaften pflazlich gegerbter Leder durch Vorger- 
bungen verschiedener Art zu verbessern. E. Heidemann. Leder, 
y, 11, Dec. 1960, p. 294-298. 


Pulp and Paper. Chemistry and Chemical Technology. v. 
|, Pulping and Bleaching. v. Il. Papermaking. Pulp and 
Paper, second edition, revised and enlarged, is an attempt to 
present the technical side of papermaking from a fundamental 
viewpoint. The greatest development over the past ten years 
has taken place in the areas of pulping, sheet formation, and 
coating. James P. Casey. vy. 1. 2nd Ed., 580 pp. + 95 page 
index; v. Il. 2nd Ed. 668 pp. + 147 page index. 1960. Inter- 
sience Publishers, Inc., New York. (TS1105 C26p2) 


* The Structure and Properties of Paper. XIIL. A Struc- 
wral Interpretation of Tensile Stress-Strain Behaviour. A. 
¥. McKenzie. Australian Journal of Applied Science, v. 2, no. 
4 Dec. 1960, p. 451-461. 


* Pinus radiata Tannin-Formaldehyde Resin as an Adhesive 
for Plywood. Tannin from the bark of Pinus radiata has been 
formulated into an adhesive that complies with the requirements 
of the Australian Standards Specification for water-proof ad- 
hesives and of the British Standards Specification for weather- 
and boil-proof adhesives. The adhesive is easily prepared from 
the extract and it can be used for plywood manufacture without 
modification of existing procedures or machinery. An improved 
method of testing wood adhesives has been developed. W. J. 
Hersberg. Australian Journal of Applied Science, v. 2, no. 4, 
Dec. 1960, p. 462-472. 


* The in Situ Polymerization of Ethylene Ureas and 
Ethylene Amides Within the Fibers of Cotton. A study of 
various diaziridinyl compounds, such as those obtained by re- 
acting ethylene imine with organic diisocyanates, diacid chlo- 
tides, and bischloroformates were tested as potential cross-link- 
ing agents for cotton cellulose to produce “minimum care” or 
“wash-wear” fabric finishes. Over 25 different aziridiny! com- 
pounds were prepared experimentally and screened for utility 
o the basis of water solubility and effect on such fabric prop- 
erties as crease-recovery angle, tear strength, breaking strength 
and elongation, flex abrasion, washfastness, and chlorine reten- 
tion. While these particular diaziridiny! finishes impart con- 
siderable crease resistance to cotton cloth, they were found to 
generally cause less impairment of other fabric properties than 
an experimentally applied commercial polymethylol cotton 
finish. F. B. Jones, H. G. Hammon, R. 1. Leininger. and R. 
Textile Research Journal, v. 31, Jan. 1961, p. 


* The Adsorption of Non-lonic Dyes by Cellulose. Linear 
isttherms have been obtained on viscose rayon, in the range 
20-90 C, with benzidine, o- and m-tolidine, and derivatives of 
aminoazobenzene. o-Tolidine has much higher affinity for 
cellulose than the non-coplanar m-tolidine. Heats of dyeing 
were found to be constant between 40 and 80 C. Non-ionic dyes 
© not appear to form aggregates in aqueous solution. J. R. 
Aspland and C. L. Bird. Society of Dyers and Colourists, 
Journal, v. 77, Jan. 1961, p. 9-12. 


* Some Theoretical Considerations of Cellulose Cross- 
Linking. On the basis of published data, the concentration of 
intermolecular cross links is estimated and it is found that at 
least every twenty-fifth accessible anhydroglucose unit has to be 
iatermolecularly cross-linked when maximum crease recovery 
values are attained. In rubbery polymers, substantial changes in 
Mechanical properties are obtained at much lower levels of 
cross-linking. This difference between cellulose and rubbers in 
fsponse to cross-linking is probably due to the polar nature 
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of cellulose. John L. Gardon and Richard Steele. Textile Re- 
search Journal, v. 31, Feb. 1961, p. 160-171. 


* Mechanical Properties of Textile Fabrics. I. Shearing. 
Il. Buckling. Il. Shearing and Buckling of Various Com- 
mercial Fabrics. |. Bengt Behre. IU. Bengt Dahlberg. UL. 
Joel Lindberg, Bengt Behre, and Bengt Dahlberg. Textile 
Research Journal, v. 31, Feb. 1961, p. 87-122. 


* Structural Changes During Aging of Alkali Celluloses. A 
comparative study of celluloses, regenerated from alkali cellu- 
loses at various stages of aging, led to the establishment of a 
definite pattern of lateral order changes during aging. Drying- 
rate analyses, sedimentation volume, desorption and regain, in 
combination with X-ray diffraction analyses confirmed the 
formerly observed periodic structural changes, which could be 
related to size and organization of the ordered regions of the 
fibers. K. Lauer and H. Chao-Wu. Tappi, v. 44, Feb. 1961, p. 
127-130. 


WELDING AND JOINING 


* Esso Research Develops New Over-the-Ditch Automatic 
Pipe Welding Device. Twenty times faster than with present 
hand welding techniques. Pipe Line News, v. 33, Feb. 1961, p. 
20 + 1 page. 


* Electron Beam Guns for Welding Metals in a Vacuum. 
Commercial two-cascade guns were developed. They permit the 
production of electron beams 0.8 to 1.5 mm in diameter, with 
up to 1.5 kw and an accelerating voltage of 22 to 25 kw. 
Methods were found to determine such basic characteristics of 
the guns as the conductivity of the system, the focal distance 
and the beam diameter. The pressure of the electron beam on 
the weld bath was calculated. (In Russian.) Elektronno-luch- 
evye pushki dlia svarki metallov v vakuume. Iu. M. Koslov. 
Svarochnoe Proizvodstvo, 1961, no. 1, Jan., p. 38-40. 


Zirealoy Welding Techniques Developed for Plutonium 
Recycle Program UO, Fuel Element Fabrication. Zircaloy-2 
is the only metal involved in assembly of UO. elements. There- 
fore, the physical properties of this alloy are all-important in 
selecting methods of welding. L. E. Mills. U. 8. Atomic Energy 
Commission, HW-66178, Oct. 1, 1960, 38 pp. ( UF767 Un3.lhw 
Contin. ) 


Fusion Welding of Titanium and Its Alloys. Tungsten arc 
welding, preparation and precleaning of material, jigging ar- 
rangements, and joint design. W. G. Hull. Welding and Metal 
Fabrication, vy. 29, Feb. 1961, p. 72-75. 


Residual Stress Distribution in and Around Spot Welds. 
A method involving the drilling of a hole at the center of a 
system of electrical strain gages and the measurement of the de- 
formation of the surface resulting from the release of stress at 
the depth concerned. Residual stresses up to 40 tons /sq. in. 
were measured before the low temperature treatment, but these 
stresses were markedly reduced after the treatment. W. Bolton. 
British Welding Journal, v. 8, Feb. 1961, p. 57-60. 


Effect of Oxygen and Nitrogen on Properties of Welds in 
Unalloyed Titanium. When welding chambers are employed, 
the contaminant in the Ar should not exceed 0.5%; otherwise, 
poor bend properties result from the effects of surface contami- 
nation. Internally absorbed gases also have a detrimental effect 
on weld ductility, and thus, when surface contamination is 
absent, O or N contents should not exceed 0.3% and 0.15% 
respectively. This corresponds to a weld hardness of 250 D.P.N. 
(235 Brinell). J. C. Borland. British Welding Journal, v. 8, 
Feb. 1961, p. 61-67. 


* Recent Developments in the Field of Argon Welding With 
a Consumable Electrode. The new metal inert gas process 
makes use of semi-automatic machines with constant speed and 
permits welding with very high requirements. The machines 
can be transported easily and are suitable for making short- 
length seams on large structural parts and for welding thin 
sheets. The process is preferred to the W inert gas process for 
high-production operations. (In French.) Récents développe- 
ments dans le domaine du soudage en atmosphére d’argon avec 
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électrode consommable. A. Moreau. Revue de la Soudure, v. 
16, no. 4, 1960, p. 265-275. 


* Diffusion-Bonding of Copper and Its Alloys. Produces a 
homogeneous bond at least as strong as the base metal. As- 
sembly & Fastener Engineering, v. 4, Feb. 1961, p. 34. 


MISCELLANEOUS 


* The Engineer and the Significance Test. An Enquiry Into 
Basie Principles. The theme developed is that the significance 
test not only contains, but as currently used, constitutes a 
fallacy: the accompanying analysis aims to substantiate this. 
A. Fisher. Mechanical World and Engineering Record, v. 141, 
Jan. 1961, p. 19-22. 


Get the Total Cost of Your Accidents. Beginning a series 
which points out ways to re-establish a downward trend in the 
injury, fire, and vehicle-accident frequency and severity in the 
petroleum industry. James H. Herbert. Oil and Gas Journal, 
v. 59, no. 6, Feb. 6, 1961, p. 118-119. 


* The Industrial Voleano—San Francisco. A study of ma- 
terials handling conditions in the Bay Area, including top in- 
stallations. Scholer Bangs. Material Handling Engineering, v. 
16, no. 2, Feb. 1961, p. 61-69. 


* An Application of Jensen’s Formula to Polynomials. New 
proofs are given for two inequalities on polynomials due to 
N. IL. Feldman and A. O. Gelfond; these inequalities are of 
importance in the theory of transcendental numbers. While the 
original proofs by the two authors are quite unconnected, both 
results are deduced from Jensen’s integral formula in the theory 
of analytic functions. K. Mahler. Mathematika, y. 7, pt. 2, no. 
14, Dec. 1960, p. 98-100. 


* A Metric for Plane Affine Geometry Over GF(2"). A 
metric is defined for a plane affine geometry with coordinates 
in GF(2") and is applied to the geometry of a triangle. J. W. 
Archbold. Mathematika, vy. 7, pt. 2, no. 14, Dec. 1960, p. 
145-148. 


Standardization Activities in the United States. A Descrip- 
tive Directory. Provides a descriptive inventory of the work of 
about 350 American organizations involved in standardization 
activities. Describes the organization and functions of the 
societies and Government agencies that are closely identified 
with standards activities. Sherman F. Booth. 210 pp. 1960. 
U. S. Department of Commerce, National Bureau of Standards, 
Washington 25, D. C. (HD62 Un3.5s) 


* Fifth Compilation of Programs for Employing Faculty 
Members in Industry, Summer, 1961. As one channel through 
which common problems can be explored and ideas exchanged, 
the RWI division of ASEE encourages summer employment of 
college faculty members in industry. The compilation presented 
here gives the names of many of the companies which offer 
summer employment of a technical nature to college faculty 
members. The name of the individual to whom applications 
should be addressed is also given. Journal of Engineering Edu- 
cation, v. 51, no. 4, Jan. 1961, p. 274-283. 


* Hiring Engineering Graduates—Why and How. Acting 
on a number of indications that the quality of engineering 
education was beginning to suffer from emphasis on research, 
Combustion attempted to discover the importance of prestige 
schools—(those getting the largest research grants) in the 
recruiting of engineers. At the same time, an attempt was made 
to uncover the personal characteristics most highly valued by 
employers of engineers. Results given cover hiring of about 
8000 graduates. Combustion, vy. 32, no. 8, Feb. 1961, p. 51-61. 


Pyramiding Makes Ideas Better. Conscious and systematic 
exposure of a technical idea to technically competent people 
brings better results than the much publicized “brain-storming” 
techniques. Pyramiding of practical ideas can result when the 
comments and criticisms come from people whose experience 
makes them familiar with the problem involved. C. W. Gardner. 
SAE Journal, v. 69, Feb. 1961, p. 26-27. 
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* Rochester Brings Them Back From the Suburbs. Roche: | 
ters reconstruction is an outstanding example of how well. 
conceived municipal projects can inspire private enterprise ty IL 
invest its own money and efforts in urban renewal. Like a chain | 
reaction, plans for one development are inciting plans fg 
another. Engineering News-Record, v. 166, no. 7, Feb. 16, 196) } 
p. 30 + 6 pages. oa 


* Contraction of Lie Groups. Contraction is defined for a Lip 
Group to coincide on its Lie algebra with a generalization of 
contraction as first introduced by Inénii and Wigner. This 
accomplished with a sequence of nonsingular coordinate trans. 
formations on the group (or nonsingular linear coordinate trans. 
formations on its Lie algebra), whose limit is a singular one 
Essentially all of the calculations are performed in the algebra, 
It is assumed that in the limit the association in the algebra (th 
multiplication law in the group) converges, and this gives , 
necessary and sufficient condition on the algebra. Once it j 
satisfied, the new (contracted) algebra is uniquely determined 
in terms of the original one. It is found that the contracted 
algebra can be further contracted in the same way, and like 
wise the algebra so obtained. In this way one obtains a ter 
minating sequence of algebras. Eugene J. Saletan. Journal oj 
Mathematical Physics, v. 2, no. 1, Jan.-Feb. 1961, p. 1-21, — 


Engineers’ Salaries Keeping Moving Up. A survey show 
that salary levels for engineers rose about 5% a year betwee 
1958 and 1960. Iron Age, v. 187, no. 7, Feb. 16, 1961, p. 77, 


* Rolling Along “Super Ways”. Under a new concept fq 
mass transportation advanced by Westinghouse Electric Corp, 
Pittsburgh, Penna., a high-speed electrically driven system ¢ 
roller roads would transport groups of automobiles and thei 
occupants at speeds up to 150 mph., or commuters at speeds 
up to 175 mph. Industrial Science and Engineering, v. 8, no. § 
Jan. 1961, p. 23. 


* History in the Education of Scientists. As a person wh } 
must function outside the laboratory, the scientist needs o 
understanding of history. Author concludes that a strong de 
partment of the history of science is an essential element in ayy 
faculty of arts and sciences which hopes to develop scientific 
talent effectively. James B. Conant. American Scientist, vy. 4 
no. 4, Dec. 1960, p. 528-543. 

* A Career in Material Control—How Do You Fit In? Be. 
ginning with this article, first of 9, Project Upgrade presents; 
program in functions of material control to equip you to be: 
manager of materia! flow. E. Ralph Sims, Jr. Matcrial Handling 
Engineering, v. 16, no. 2, Feb. 1961, p. 75-79. 

Car Interiors Must Be Designed Safer Now. Here's whi 
safety experts urge, and a list of needed improvements. Joseph 
J. Kellcher and Benedict A, Leerburger, Jr. editors. Produc 
Engineering, v. 32, no. 7, Feb. 13, 1961, p. 24-25. 


There’s Always the Sociological Factor. The engineer } 
now deciding the form of the world in which people must liv 
Does he have a broad enough view? C. C. Furnas. Mechanics 
Engineering, v. 32, no. 7, Feb. 13, 1961, p. 24-25. 


* Non-Euclidean Geometry. The Hungarian Academy ¢ 
Sciences recently commemorated the death in 1860 of Jane 
Bolyai, one of the discoverers of non-Euclidean geometry. Hi 
work and that of other nineteenth-century mathematicians & 
vealed exciting and hitherto unsuspected worlds of geomet 
possibilities. Dan Pedoe. New Scientist, v. 9, Jan. 26, 196 
p. 206-207. ] 


* The Philosophy and Applications of Transform Theor 
This theory is illustrated by a series of problems, starting @ 
with some very simple ones in arithmetic and geometry, the 
some in probability, number theory, differential equations, a 
finally ending with a rather involved boundary value probles 
which is solved by first determining the proper integral tra 


form to resolve the boundary conditions. M. S. Klamkin al} IN T 


D. J. Newman, SIAM Review, v. 3, no. 1, Jan. 1961, p. 10-¥ 


* Arms Control and National Strategy. A Panel Diseussie 
by Representatives From Government, Industry, and 
cation. This panel, conducted especially for the “Detes* 
Quarterly”, represents a cross section of active participants ® 
this area. They discuss arms control practicality, Russian inte®| 
specific approaches, inspection hardware, costs, what the U.° 
is doing and must do. General Electric Defense Quarterly, v.*| 
no. 1, Jan.-Mar. 1961, p. 28-35. 


